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PREQNANOYi PERNICIOUS VOMIT- 

INQ OF {see Vomiting, Pernicious, 
OP Pregnancy). 

PREGNANCY, POST-MORTEM AP- 
PEARANCES OF {see Abortion, Crim- 
inal). 

PREGNANCY, S |GNS AND SYMPTOMS 

OF. — The diagnosis of pregnancy is arrived 
at by the recognition of certain symptoms and 
])liysic.al sigas which vary according to its 
duration. In most cases diagnosis presents 
no difficulties, (»S])ec.ially in the later months, 
for the sigas are obvious and unmistakable. 
In a few, however, they may be obsc.ure and 
indeterminate?, so that a positive diagnosis is 
not possible. 

JRecently, a method of serum diagnosis has 
been described wliicli may prove to be useful as 
a supplementary aid to clinical examination, 
but as yet there is not sufficient evidence of 
its absolute value, whilst its great practical 
difficulties of technique render it impossible to 
apply as a routine measure. {See Abderlialden 
Reaction, under Serological Diagnosis.) 

The si^s and symptoms of pregnancy may 
be classihed into two groups — (1) presumptive, 
(2) absolute. Although the recognition of the 
former in any given case may evoke a strong 
suspicion, bordering on certainty, of the 
correctness of a positive diagnosis, it is never 
possible to give this opinion based upon the 
presumptive signs above. 

With further clinical knowledge of gynaeco- 
logical conditions, it is clear that the few so- 
called “ absolute ” signs of pregnancy are 
diminishing to such an extent that fcetal 
movements and the foetal heart-beat may be 
said to constitute the only two certain signs. 

Ill — B 


The first three months. — ^The first indication 
of i)regnancy is anwiiorrhcsa, characteristically 
sudden and complete, occurring in a woman 
of sound licalth. Pathological suppression of 
the menses is usually associated with other 
symptoms which suggest the cause, but there 
are some cases of pathological amenorrhoea 
of sudden onset which exactly simulate the 
jihysiological amenorrhoea of pregnancy. Such 
cases often originate in mental disturbance, 
anxieties, and preoccupations, and time alone 
can settle the diagnosis. The fact remains that 
a sudden menstrual suppression occurring in a 
liealthy married woman between* 20 and 40 is 
strong presumptive evidence of pregnancy. 

At the time of tLj first missed period the 
woman frequently notices tiiat the mammary 
sensations and the swelling of th<? breasts are 
more distinct. Mammary discomfort., notice- 
able for tlie first time at this early period, often 
remains for the first two or three months, 
especially in pnmigravida?. 

During the seijond month morning vomilhig 
makes its appearance, usually about a fortnight 
after the first missed period. Its incidence 
is by no moans constant, and it is variable 
in degree. Typically, some nausea is felt on 
waking in the morning, followed by retching 
once or twice on rising, whilst during the 
remainder of the day tliere is no return of the 
symptom. 

Many pregnant women, especially multiparas, 
never complain of sickness, and not more than 
80 per cent, of primigravidae suffer, whereas 
others may be subject to severe vomiting 
bordering on the pathological. Morning sick- 
ness usually persists for about six or eight 
weeks, but the duration may be as short as 
three weeks or as long as five or six months. 
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There are no associated gastric symptoms : the 
tongue is clean, the appetite is not greatly 
disturbed after breakfast, and there is seldom 
any accompanying dyspepsia. Morning vomit- 
ing due to other causes is not often met with in 
young women below 30, as it is usually due to 
chronic dyspepsia and gastritis, or alcoholism. 
These conditions produce other signs pointing 
to their origin. 

A further and minor symptom, sometimes 
complained of during the second month, is 
frequency of and slight pain on micturition. It is 
due to the bulky uterus becoming more ante- 
verted and pressing down uj)on the bladder, 
causing irritability. It is generally transient, 
of trivial importaiujc, and associated with no 
evidence of cystitis. 

The olgective signs during the first three 
months arc few, but im])ortant. The first to 
appear, and the most characteristic, is the 
softening of the vaginal cervix. It is a gradual 
process, first detectable about the sixth week, 
and commencing in the zone immediately 
bordering on the external os. Afterwards it 
rapidly extends through the whole thickness of 
the vaginal cervix, and is complete during the 
third month. Occasionally, softening is in- 
complete, and scaT(5(*ly noticeable, and, on the 
other hand, some non-pregnant conditions, 
such as vascular fibro- myoma and subinvolu- 
tion, arc associated witli it. 

Enlargement of the uterus is difficult to detect 
behu'o tlie eighth, and imj^ossible to detect 
before the sixth week. It is discovered by 
e-areful bimanual examination, which reveals 
the body enlarged iji a manner almost peculiar 
to pregnancy. The fundus uteri ai)pcara to be 
the portion chiefly concerned in the enlarge- 
ment, wlicreas the lower part of the body and 
the cervix are of normal size. Tliis condition 
is distinct from enlargement due to endome- 
tritis, when the whole of the body of the uterus 
is uniformly increased in size. 

The recognition of the abov<‘, feature leads 
the obstetrician to ai)preciate Hegars sign — a 
valuable accessory aid to diagnosis which is 
available from the sixth to the twelfth weeks. 
During this period the fundus only is occupied 
by the ovum, while the lower uterine segment is 
empty, and, moreover, softened. Hence, if the 
fingers of the two hands in a bimanual exam- 
ination are made to approximate each other 
through the soft lower segment, the fundus can 
be felt, enlarged and firm, in sharp contrast with 
the soft unoccupied low^er segment, through 
which the fingers will almost meet. There is no 


other condition which typically yields this sign, 
but in rare cases a small single fundal fibroid 
may simulate the earliest enlargement due to 
pregnancy. 

Distension of the vulval veins gives rise to 
molei discoloralion of vulva. 

Mammary signs develop steadily during the 
first three months. At an early period there is 
an hypertrophy of the peripheral lobules, which 
become distinctly palpable, with a correspond- 
ing enlargement of the whole organ. Superficial 
veins become prominent, and in the third 
month it is possible to express a turbid serum 
from the nipple. 

Thus, by the end of the third month the 
pregnant woman has missed three menstrual 
periods, while the breasts have become en- 
larged and tender, and there may have been 
some morning sickness. Physical examination 
shows that the uterus is enlarged to about the 
size of an orange, rounded and mtrax)elvic, 
with the cervix much softened. 

The second three months. — The middle 
period of pregnancy affords additional fresh 
symptoms and signs, some of which arc of great 
significance. The most prominent is “ quicken- 
ingf* first noticed in the seventeenth week. 
Its time of onset is peculiarly constant. True 
quickening is a sure symptom of pregnancy, 
but it can be simulated by and mistaken for 
intestinal movements, and, being subjective, 
cannot be relied upon as a j)ositivc indication. 
On the other hand, iu rare cases it may not be 
felt by the pregnant woman. 

Pigmentation of the skin begins to ax)pear in 
the fourth month, being especially pronounced 
in the areola of the nix)ple, along the linen nigra 
— i.e. the median line between tlui navel and the 
pubes — ^in the axillae, and under the eyes. The 
secondary areola, a pigmented zone surrounding 
the i>rimary areola, makes its appearance much 
later, towards the end of luegnancy. It is a 
faint, splashed brownish stain, especially seen 
in brunettes, and is highly characteristic. 

During this part of the gcistation period four 
new' and impoitant jibysical signs can bo re- 
cognized. From the sixteenth week onwards 
abdominal enlargement is evident, and from the 
sixteenth to the twenty-eighth internal bdllotte- 
ment, due to a body floating within the uterus, 
can be elicited by internal examination. The 
finger is placed in the posterior fornix while the 
woman lies upon her back. A smart ux>ward 
impulse transmitted to the uterine body is 
followed after an interval of a second by the 
sensation of a light tap, xuoduced by the impact 
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of the foetus as it falls back again on to the 
finger. It is an extremely important sign, and 
is almost, if not quite, a certain indication of 
pregnancy. It is possible that it may bo 
imperfectly imitated by a degenerated fibroid 
containing small masses floating in a cystic 
cavity. Such fibroids must bo excessively rare. 

Tiie third fresh sign is that of intermittent 
contraction of the abdominal sii^elling formed 
by the pregnant womb. It can bo detected 
towards the end of this period, as soon as the 
uterus causes a definite abdominal enlargement. 
It has been said that an abdominal tumour 
wliich can be felt to liarden and soften inter- 
mittently miLst be the gravid uterus, but, 
although this is true in the great majority of 
cases, the sign is not absolutely pathognomonic, 
for a uterus containing a large cystic fibroid can 
l^roduce intermittent contrac.tions very closely 
similar. When an irregular mass exists in the 
abdomen, the recognition of intermittent con- 
tractions of a part of the tumour is imj)ortant, 
for it is strong evidence that that part is an 
enlarged and gravid uterus, while the remainder 
may be fibro-myomii. 

The fourth and most important sign is the 
fwtal hcartd)cat, which can often be lieard as 
early as the twentieth week. At this early 
stage the first sound only may be detected. 
From the twentieth to the twentv*ciglith weeks 
the ftt'tal heart is most easily heard at a point 
midway between the umbilicus and the jnibes, 
whereas after this jieriod t.lic site of maximum 
intensity de])ends upon the lie of the child. 
Thus, in most vertex and breee.h presentations 
it is heard without difficulty, in the former just 
above the outer half of Pou]jart\s ligament, in 
the latter at the level of the umbilicus. In 
shoulder j)re.sentations the heart is heard with 
difficulty if the vMM is in the dorso-jiosterior 
position ; and when the presentation is by the 
face the heart may lie heard loudest on the side 
opposite to the back, i.e. on the same side as the 
small 2 >aTts, owing to the projection forwards of 
the fcetal ch(‘st against the uterine wall. 

The last three months.— Diagnosis (jf preg- 
nancy during the seventh, eighth, and ninth 
months is usually very sinqile. A fresh train of 
symi)tohis a^ipears, referable to the presence of 
a large mass in the abdomen causing pressure 
on veins, nerves, diaphragm, and viscera. Thus, 
the woman may complain of varicose veins, or 
piles, while cramps and neuralgia in the lower 
limbs are extremely common. Constipation, 
dysjiepsia, and frequency of micturition are 
jirouc to occur, though there is often consider- 


able amelioration of these symj^toms during the 
last two weeks, when the uterus sinks into the 
pelvis. The abdomen is enlarged by an ovoid 
tumour rising out of the pelvis, the chief 
characteristics of wliich are as follows : (a) Its 
outline is regular, only slight and transient 
prominences due to the projection of foetal 
limbs being present. (6) There is hdermiltent 
hardening and softening, the wave of contraction 
lasting for about a minute, after which the 
uterus gradually relaxes, and remains soft for 
two or three minutes, (r) It is of elastic con- 
sistence, i.e. it is not fluctuant, neither is there 
a thrill. Exceptions to the normal occur in 
hydramnion, where there is often a ])ronounced 
thrill, which is equally distributed over the 
whole tumour, in contradistinction to multi- 
locular ovarian tumours, w'hcrc the thrill is 
uneven in quality and is differently distributed 
in different regions, (d) Festal parts can, as a 
rule, be recognized by careful paljiation. They 
are easily discovered in thin women, in multi- 
parce, and wlien tlK'.ro is the normal or less than 
normal amount of li()uor amnii. On the other 
hand, they arc sometimes difficult to detect in 
fat women and iwimigravidao, in liydramnios, in 
pregnancy conqilicated by fibioids whic h ob- 
sc'ure the aiitc^rior ’iteriue wall, and in cases in 
which the utcM'us is in an irritable, and tense 
condition. As lias bcu^i pointed out, a uterus 
which is enlarged by a dc'generated and cystic 
fibroid may almost exactly e.onvey the impres- 
sion that it contains fmtal parts, especially 
when it is felt to harden and soften iindi'r tho 
hand, (c) Fwlal movements are frecpiently fedt 
and seen, and heard on auscultation. Wiicn 
they an? rccognizrd, the evidence of i»regnaney 
with a living cliild is absolute. 

Auscultation of the uterus in late*, ^iri^gnancy 
reveals four different sounds: (1) Tho firtal 
Jieart-beat. (2) The uterine souffle - a blowing 
bruit, syiudironous with the internal heart-beat, 
csjiecially well heard above tlie. inner half of 
Pou]»art’s ligament. It is j^rodiie.ed liy the 
blood-flow through the enlarged and tortuous 
uterine arteihis. This sound is not jieculiar to 
pregnancy, for it is cominoiily heard in cast's of 
large and vascular fibroids. It can be lit;ard as 
early as the fourth moiitli, wht'ii it is a most 
iLseful sign. (*1) Ftetal movements are audible 
as dull thuds, and are often h(*ard some weeks 
before they can be seen or felt. This is a 
valuable sign, as it yields evidence of a positive 
nature at an early stage. (4) The funic souffle 
is the bruit of the umbilical artery traversing 
the cord, and is only heard when tho bell of the 
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stethoscope happens to compress the cord 
against the child’s back. It is very rarely 
detected. 

Vaginal examination at this jieriod is directed 
towards determining (1) the condition of the 
cervix, whether soft or hard, closed or patulous ; 
(2) whether the abdominal tumour and the 
cervix arc one and the same mass, i.e. confirm- 
ing the diagnosis that the abdominal mass is a 
uterine swelling ; (3) the contents of the lower 
uterine segment, whether f cctal head, breech, or 
other j)art. 

By ordinary careful clinical examination, 
then, it is nearly always possible to make a 
positive diagnosis of pregnancy at least after 
the twenty-fourth week, and in many cases as 
early as the sixteenth week. 

The conditions most liable to be mistaken lor 
pregnancy in the* first three tnonths are — (1) 
Subinvolution, associated with the amenorrhoea 
of lactation. Here we find the uterus enlarged 
and the cervix soft, together with amcnorrhoea. 
The enlargement, however, is not often greater 
than that of ten weeks’ pregnancy, and the 
shape is not characteristic. In many cases the 
diagnosis must be postponed until additional 
signs develop. (2) A single fibroid uniformly 
enlarging the uterus. (3) Endometritis and 
chronio metritis. 

In the later months, when the uterine en- 
largement forms an abdominal swelling, the 
condition may have to be distinguished from 
fibroids, ovarian cysts, and even from an 
over-distended bladder. The recognition of 
]>regnancy and coexisting fibroids or ovarian 
tumours may be extremely difficult. It is 
especially in such cases that the Abdcrhalden 
serum test is of value. Bouiine. 

PREMATURE CONTRACTIONS (see 
Heaet-beat, Abnoemalities of). 

PREPUTIAL CALCULI (see Ueinaey 
Calculi). 

PRESBYOPHRENIA (see Dementia, Sen- 
ile). 

PRESBYOPIA (see IIefeaction and Ac- 
commodation, Eeeoes of). 

PRIAPISM (see Sexual Functions, Male, 
Disturbances of). 

PRIMARY LATERAL SCLEROSIS (see 
Lateeal Sclerosis, Primary). 

PROCIDENTIA (see Pelvic Organs, 
Female. Disflacements of). 


PROGERIA 

PROCTITIS. — ^Inflammation of the rectum 
results from the presence of foreign bodies 
or from infection by micro-organisnw. It is 
not alwa 3 rs possible to isolate a specific organ- 
ism, but the bacilli or amoebas of dysentery, the 
gonococcus, the spironema of syphilis, and 
the ova of schistosoma arc occasional specific 
causes. Septic micrococci may also be re- 
sponsible. 

The tymptomt are pain on defcBcation, tenes- 
mus, a sensation of fullness and discomfort in 
the perineal region, a feeling after the bowels 
have been opened that something still remains 
to be evacuated, and a discharge of pus, mucus, 
or bloodstained material from the rectum. 
Constipation is the rule. 

Diagnosis is usually clear on local examina- 
tion. Piles, fissure and fistula must be excluded. 
Digital and proctoscopic examination will show 
either a swollen inflamed mucous membrane or 
possibly a congested and perhaps ulcerated area 
of the rectum. Microscopical or cultural in- 
vestigation of the discharge may throw light 
upon the exciting cause. 

Treatment. — ^Any specific condition must 
be specially treated, whether it be dysentery, 
schistosomiasis or syphilis. In the absence of 
any special cause it is necessary to keep the 
bowels loose by suitable aperients, and to 
relieve the pain and discomfort cither by 
fomentations applied to the perineum, or by 
liot sitz-baths, or by gimtly washing out the 
rectum with warm saline solution or dilute 
acetate-of-lead lotion. A suppository contain- 
ing I gr. of morphine tartrate may be inserted 
at night if the pain is very severe. Careful 
examination must be made to see that no 
stricture develops as the condition subsides. 

Zachary Cope. 

PROQERIA (Premature Senility). — ^Progeria 
is the name given by Hastings Gilford to a very 
rare affection described by him in which senile 
changes occur during early life. In the most 
extreme examples, such as those described 
below, a most striking condition is seen, but 
the interest of progeria is by no means confined 
to such instances as these, which are excessively 
rare. Deeper researches by Gilford and others, 
not only upon individuals, but upon separate 
organs and tissues, seem to suggest the possi- 
bility of a general law that tissues in which 
development has been retarded (infantilism) 
tend to undergo premature senile degeneration. 

The two extreme cases which are referred 
to, both arose during the first few years of life. 
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The boys were remarkably alike ; stunted in 
growth but having the appearance of extreme 
old age by the time they were adolescent. Both 
died before reaching the age of twenty-one, one 
from syncope, the other from angina. Their 
faces were old and shrivelled, their bodies devoid 
of fat, their arteries atheromatous and calcified, 
their hair sparse and white. Their voices were 
high-pitched and the gait and posture in each 
case were those of the extremely old. Post 
mortem, in addition to the arterial changes, the 
kidneys were fibrosed and the adrenals and 
intestines atrophic. 

Of less extreme cases may be mentioned one 
of premature greyncss of the hair occurring in 
a case of infantilism (Caldwell). 

Ekoinald Miller. 

PROGRESSIVE LENTICULAR DE- 

GENERATION (see Lenticular Dk- 
OKNERATION, PROGRESSIVE). 

PROGRESSIVE MUSCULAR ATRO- 
PHY (.see Muscular Atropiiv', Pro- 
gressive). 

PROGRESSIVE MUSCULAR DYS- 

TROPHY (sec Myopathy). 

PROGRESSIVE NEURO-MUSCULAR 
ATROPHY (sec Muscular Atrophy, 
Peroneal). 

PROLAPSE OF RECTUM (see Keotum, 
Prolapse of). 

PROLAPSE OF URETHRA (&ee Urethra, 
Prolapse of). 

PROLAPSE OF UTERUS (.see Pelvic 
Organs, Female, Dispij^cements of). 

PROLAPSE OF VAGINA (see Pelvic 
Organs, Female, Displacements of). 

PROPTOSIS (sec Orbit, Affections of). 

PROSTATE, NEW GROWTHS OF. - 

The new growths considered under this title 
are (a) Adenoma and (b) Carcinoma. 

A. Adenoma (so-called Hypertrophy) 
Pathology. — Of those enlargements of the 
prostate which are due to new growth, 9() per 
cent, are innocent in character, and arc 
adenomata, which may be eucapsulcd or non- 
encapsuled. 

The eneapBuled variety.— The greater pro- 
portion of the adenomata possess definite 
capsules which they have formed for themselves 


out of the natural stroma of the prostate. As 
seen in the early stages in a transverse section 
across the gland, an adenoma is a small 
yellowish body lying in the medulla. The 
common site of origin is in the interval between 
the converging ejaculatory ducts behind the 
urethra, and the capsule can be seen with the 
naked eye as a number of circular white strands 
surrounding a yellowish central body. Soon, 
other small adenomata ap]:)car in the neigh- 
bourhood of the primary one, and ultimately 
fuse together to form one maas containing in its 
centre the urethra, and surrounded by a very 
definite laminated capsule composed of all the 
tissues of the condeiLsed cortex of the prostate. 
The line of cleavage in prostatectomy lies in 
this capsule, and the tumour removed consists, 
not of the whole ])ro8trate, but of one. or more 
grouped adenomata containing the urethra. 

As the prostate cmlargcs it ])rojecits back- 
wards into the reotiim, or uj) wards into the 
bladder, or in both directioiis. Behind the 
projection upwards into the bhiddcr a post- 
prostatic pouch gradually forms, and it is in the 
stagnant urine contained in this that alkaline 
decomposition occurs and secondary phosphatic 
stones are fonned. Small dilated veins appear 
beneath the attenuated mucous membrane 
surrounding the internal meatus, and often give 
rise to hfiematuria. 

MicToscopic.ally, tliesii tumours arc composed 
of glandular acini lying in a very abundant 
stroma of fibrous ti.ssiic and unstriped muscular 
fibres. 

The non-enoapsuled variety, or fibroiu 
prostate. — This is a more slowly growing, 
harder form of tumour, and the prostate very 
rarely shows any great increase in size. The 
enlargement takes t he form of a slightly raised 
collar around the intcu’nal meatus. There is no 
definite laminated capsule as in the former 
type, and tins adenomatous e.hang(‘ is a more 
general one throughout the whole substance of 
the gland. 

Symptoms. — Ade,iioniatji of the ])rostato 
rarely cause symptoms in num under 50, and 
the cases usually come undcir treatment for one 
of the following conditions : 

(a) Vesical irrilabUily . — In this variety the 
patient is apparently in the best of health, but 
for some months or ye^rs has had to rise once 
or twice in the night or early morning to pass 
water. There is also increased frequency of 
micturition in the daytime and perhaps slight 
urgency, but this jnay often pass unnoticed. 
A certain amount of hesitation in beginning to 
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empty the bladder, wbicli is ultimately effected 
by a slightly less forcible stream than formerly, 
is usually present. The urine is clear, and 
the total amount passed in twenty-four hours 
may bo increased. 

(b) Acute retention . — ^Acute retention may 
occur at any time in a patient who for some 
years has experienced symptoms as in (a), 
out this accident may happen to a man who 
previously has not noticed any change in 
mioturition. With the distension of the hyper- 
trophied bladder there is much colicky supra- 
pubic pain and straining. 

(c) Chronic retention. — Here, the patient is a 
broken-down, shaky old man, who complains 
that he cannot hold his water. The tongue is 
coated, and he usually suffers from great thirst 
and other symptoms of renal inadequacy. Foul 
urine continually dribbles away from him, or is 
passed in small quantities at intervals of a very 
few minutes. In reality this is a case of pain- 
less distension and overflow, with the bladder 
often reaching as high as the umbilicus. 

Symptoms in detsSl. (1) Increased frequeticy 
of micturition . — This is one of the earliest symp- 
toms in prostatic disease, and is equally great 
night and day, although, naturally, it is more 
noticeable during the former. 

(2) Character of micturition. — The chief 
cliaracteristics are the difficulty the patient 
experiences in beginning micturition and the 
fact that straining hinders rather than helps 
the ])roccss. Althougli Avlien the desire arises 
the call may be urgent, yet a delay of several 
minutes may elapse before the feeling can be 
gratified. The stream varies between one of 
diminished calibre only, and a mere dribble, 
and may intermit. The projection is poor, and 
micturition may end in a Nibble which con- 
tinues for several minutes. 

(3) Ilwrnaturia . — Bleeding of the vesical 
type is not an infrequent symptom, and may 
come on spontaneously or follow the passage 
of a catheter. It is most frequently seen in 
innocent cases. It rarely attains serious pro- 
portions, and varies between a slight general 
ooze and a fairly profuse haemorrhage from a 
small ruptured vein in the bladder neck. 

(4) Pain . — ^Apart from acute retention of 
urine, pain is not a prominent feature, and 
usually amounts to little more than a feeling of 
fullness and weight in the perineum. Cases 
complicated by cystitis or stone show the 
characteristio 2 )ain of these conditions, and if 
pronounced renal stasis be present there will be 
an almost constant ache in the lumbar region. 


(6) Disorders of the sexual fwiction . — Stated 
briefly, the sexual changes arc increased desire 
and a diminished power of gratifying it. 

Diagnofit. — The above symptoms may be 
closely mimicked in some cases of organic 
nervous disease, such as tabes dorsalis, and a 
correct diagnosis of prostatic obstruction must 
be based upon physical signs. It is wise to 
begin by looking for evidence of a distended 
bladder and for tenderness in the renal regions. 
Per rectum, the prostate may be felt bul^ng 
into the anterior wall of the bowel, a slight 
exaggeration of the natural median groove 
giving the organ a bilobed character. Its 
natural contour is retained, and one of the 
most important points in the diagnosis of 
innocent enlargcsmcnt is the preservation of its 
borders, especially the upi)cr concave margin. 
Above the latter, unless the prostate is an 
unusually large one, the soft bladder base ought 
to be appreciated. The posterior surface is 
smooth and, in the encai)suled variety, the 
gland feels softer and more clastic, and is at the 
same time more movable than normal. Bi- 
manual examination is of the greatest import- 
ance in estimating the real size of the prostate. 
It is essential also to remember that an adenoma 
may project upwards into the bladder and 
cause marked symptoms of obstruction while 
there is little or no evidence of enlargement to 
be detected from the rectal aspect. 

The patient having micturated, a large 
coude catheter should be passed with the most 
rigid aseptic precautions, and the amount and 
character of the residual urine noted. The 
distance it is necessary to pass the catheter in 
before water is drawn off is some help in 
estimating the amount of intravesical pro- 
jection. A short-beaked sound will give some 
idea of the character of the enlargement, but 
the cystoscope is more useful for this purpose. 

Complications. — These are chiefly the re- 
sults on the bladder and kidneys of the ob- 
struction to the urinary outflow. The bladder 
becomes greatly hypertrophied, and, in con- 
sequence of the ensuing obstruction at the 
vesical oriflee of the ureter, some dilatation of 
the pelvis with absorption and sclerosis of the 
renal parenchyma occurs. The organisms from 
an infected bladder readily pass upwards to 
the kidneys, and the pyelitis or pyelonephritis 
which follow may at any time progress and 
produce a fatal result from suppurative pyelo- 
nephritis (surgical kidney). 

Among the more important complications 
arising outside the urinary system must be 
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Diontioned pronounced degenerative changes in 
the cardio-vascular system and, as the result of 
constant straining, hernias, with their attendant 
evils of strangulation, etc., heemorrhoids, and 
complete prolapse of the rectum. 

Treatment. -When slight vesical irritability 
is the only symptom, and the residual urine is 
clear and amounts to 2 oz. or less, no active 
treatment is required. Indeed, it is harmful 
in the early stages, and catheterization, except 
perhaps on one occ^asion if it is required as 
a diagnostic measure, should most studiously 
be avoided. Once infected, no amount of 
irrigation or other form of treatment short of 
operation will ever render the urine aseptic 
again in these cases. The x)atient should be 
warned against exposure to cold, and excess of 
alcohol. If possible, he should avoid placing 
himself in a position in which a call to micturate 
cannot be responded to without considerable 
delay. 

In the more advanced cases, when increased 
frequency of micturition begins to interfere 
with the jmtient’s social duties and rest at 
night, or the formerly slight obstructive symp- 
toms have culminated in an attack of acute 
retention, more active measures are impera- 
tive. Two methods of treatment are then 
available. 

{a) Regular catheterization. — The patient 
should be introduced into catheter life with 
every reasonable i»recaution. He should be 
provided with a suitable catheter — a firm 
rubber one (No. 12 E.) is the safest — and this, 
together with its accessories, oil, etc., should 
be boiled upon every occasion immediately 
before use. The hands and penis should be 
carefully washed and, if feasible, the patient 
should be instructed to wear rubber gloves. 
If, in spite of tliese precautions, an attack of 
cystitis occurs, it should be treated on the 
lines suggested imder Cystitis. 

(b) Operation. — prostatic adenoma may be 
removed either by the suprapubic or the perin- 
eal route. In this country the suprapubic opera- 
tion is the one almost universally adopted, 
and has no greater mortality than that per- 
formed by the perineal route. Unquestionably 
the drainage obtained by the former method is 
unequalled, and probably injury to the ejacula- 
tory ducts is more likely to be avoided. Again, 
in perineal prostatectomy there is quite an 
appreciable risk of wounding the rectum or the 
compressor urethrae, and epididymitis is more 
commonly seen as a subsequent complication. 
Therefore, encapsuled adenomata should be 


enucleated by the suprapubic method, and 
non-encapsuled tumours — in other words, the 
small ** fibrous prostate — treated by perineal 
prostatectomy or prostatotomy. 

When there is a prominent intravesical pro- 
jection, or when a pronounced soft enlargement 
can bo made out from the rectum, it may be 
safely assumed that the tumour is of the 
encapsuled variety. 

If, per rectum, the gland shows little or no 
enlargement, and if cystosco})y reveals only a 
slightly raised rim around the meatus, difficul- 
ties are likely to be met with. In a case of this 
description, if the prostate feels softer than the 
normal organ, it should bo enucleated from 
above, but if, on the other hand, it gives a hard, 
firm, unyielding sensation to the examining 
finger, then the best result will be obtained by 
perineal prostatotomy. 

Prognosis. — It cannot be dmiied tliatintlie 
past men have coniideted happy and useful 
lives during the ten or fifteen years in which 
they were dependent upon the catheter, and 
have eventually died of some intercurrent 
malady. These cases must be regarded as 
exceptional. In most patients, indeed in 
practically all of the liuspital class, catheter life 
invariably means the introdu(*tion of sepsis 
sooner or later. 

Suprapubic enuclcution, considering the age 
and general condition of the patients upon 
whom it is performed, is an operation of 
surprisingly low mortality 

In suitable cases the relief of the obstructive 
symptoms is almost perfect, and the general 
condition of the patient improves to a surprising 
degree. 

With the advance of medical education, the 
time will come when operation will be recom- 
mended with confidence to these patients as the 
primary treatment, and not merely as a lust 
resource to an old man worn out with years of 
septic absorption and loss of sleep. 

A judicious selection of oases should bo 
made, and prostatectomy urged in those 
instances only in which renal and cardio- 
vascular changes have nut been allowed to 
XU’ogress to a dangerous degree. Operation is 
essential when one or more of the following 
conditions are present : — 

1. Pain, hsemorrhage or obstruction, render- 
ing regular catheterization impossible. 

2. Hepeated attacks of acute retention. 

3. Kesidual urine of such an amount that 
even catheterization twice daily fails to make 
the patient comfortable. 
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4. Severe cystitis in which bladder drainage 
is required. 

6. Vesical stone. 

B. CARaNOMA OF THE PROSTATE 

Pathology. — Carcinoma of the prostate is of 
the spheroidal-celled variety, and is usually a 
slowly-growing tumour of the dense fibrous 
type, which may take three or four years to kill 
the patient. It usually arises in the unenlarged 
prostates of men of 60 or 70 years, but, excep- 
tionally, may be seen in patients as young as 45. 
The main direction of spread is upwaMs and 
outwards into the vesiculee and bladder base, 
but it rarely perforates the mucous membrane 
of the latter or invades the rectum until the 
latest stages. In some cases the primary focus 
may still be a small, hard nodule in the prostate, 
whDst a large inguinal mass of infected iliac and 
inguinal glands, or secondary growths in the 
bones or lungs, may already be in evidence ; in 
others, the dis<*ase a])x>ears to be limited to the 
j^rostate itself for periods of many months and 
even years, and cither metastasis appears very 
late, or the dist^ase ])roves fatal from renal 
inadequacy before general dissemination can 
occur. 

Symptoms. — TJio constant feature of malig- 
nant disease of tins j)rostate is obstruction 
producing increased frequency and difficulty of 
micturition. Often the ]}atienis come under 
treatment for refoiition of urine, which, if once 
established, rarely intermits, llscniaturia is 
unusual. 

Pain is a variable syiujitom, and may range 
froiii a feeling of smarting deep in the iwrineum 
during inii tiirition, or a sacral ache at night, to 
the most intense', form of sciatica. 

Per rectum, the prostate is usually somewhat 
enlarged and asymmetrical, giving an impression 
of stony hardness and absolute fixity to the 
examining finger. This change may be a uni- 
form nodular one, or a single, hard, ill-defined 
plaque may be disco verexl in one portion of the 
gland only. With the extension of the growth 
upwards into the region of the bladder base the 
sharp definition of the concave upper border of 
the prostate is gradually lost. 

Tfeatment. — Unfortunately, the great 
majority of tliese cases are only recognized, or 
come under observation for the first time, at a 
stage of the disease when any attempt at 
radical removal is impossible. In a few care- 
fully selected cases extensive resection of the 
prostate complete in its sheath, the vesicul®, 
and large portions of the bladder neck have 


been carried out successfully by a large perineal 
incision. The most that can usually be done 
for these patients is to render their last months 
of life more tolerable by establishing permanent 
suprapubic drainage, yf^ Wilson. 

PROSTATE, TUBERCULOSIS OF. 
Etiology. — Tuberculosis of the prostate gland 
seldom occurs as a primary lesion, but as a 
focus of disease secondary to tuberculosis of 
the epididymis or of the urinary organs. 
Previous gonorrhoeal inflammation of the 
j)ro8tate may predispose to the deposition of 
tuberculous foci in the gland, but foci are often 
found in patients who have never had gonor- 
rhoea. In some cases tuberculous disease of the 
prostate may be accompanied by a urethral 
discliarge which may be mistaken for gonor- 
rhoea, and only recognized as of prostatic origin 
in the later stages. 

Pathology. — The tuberculous infection 
may reach the prostate by the blood-stream, 
or more commonly, when secondary to tuber- 
culous disease in the epididymis, by the vas 
deferens or from the urethra. 

The tuberculous process commences in the 
acini and in the prostatic ducts, the surround- 
ing tissue becoming infiltrated, forming nodules 
which tend to caseate. The lobe only may be 
affected. The nodules break down, forming a 
cavity, or several may coalesce to form inter- 
communicating softened areas. These caseous 
areas may rupture into the urethra, into the 
base of the bladder, at the side of the trigone, 
or more rarely into the rectum. 

Symptoms. — In the earlier stages of the 
disease there may be complete absence of symp- 
toms, the nodules only being discovered on 
routine examination of the rectum in a case of 
congenital urinary tuberculosis. The onset of a 
urethral discharge without any venereal infec- 
tion should lead to suspicion of a prostatic 
lesion, and a rectal examination sliould be made. 
Occasionally h»maturia may be present when 
the focus ruptures into the bladder ; it may 
be followed by pain and increased frequency 
of micturition. Htematospennia may also be 
present. The urine is at first clear, but when 
rupture into the bladder or urethra takes place 
the urine will contain pus and blood, and 
tubercle bacilli may sometimes be found. In 
the later stages, when the bladder becomes 
infected, there is frequent desire to micturate, 
pain along the uretlna follows urination, and 
blood frequently appears in the last few drops 
of urine. 
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On rectal examination nodular areas will be 
felt in the prostate. The nodule is firm, well 
defined* and usually placed in the upper and 
outer portion of the gland* feeling as if embedded 
in the substance of the gland. When it has 
broken down and ruptured into the urethra 
or bladder a distinct cavity may bo felt* the 
remaining lobe being the more prominent or 
containing unruptured nodules. In all cases 
careful examination should be made of the 
testes and epidid 3 rmes as well as of tlic kidneys, 
ureters, and bladder, and of the lungs, joints, etc., 
to ascertain if any other tuberculous infection 
is present. 

Prognosis. — ^In the early stages there is a 
tendency to cicatrization and recovery under 
suitable treatment, but recrudescence may occur 
after long periods of quiescence. If rupture 
takes place into the bladder, etc., tuberculous 
infection may spread, and the prognosis is less 
favourable, especially if there is also septic 
infection. 

Treatment. — As a rule, primary treatment 
must be directed to disease in the genital or 
urinary system. For disease in the prostate, 
treatment on general lines should bo carried 
out, and all local treatment to the prostatic 
urethra or the passage of instruments should 
be avoided. The most efiicacioup method of 
treatment is that by injections of tuberculin 
(T.R.), which should commence in doses of 
:.oh-n increasing weekly to mg., 

and continued for months. At the sawne time 
the patient should bo placed in tin? best liy- 
gicnic conditions by residing at such jJaccs as 
Broadstairs or in Egypt, and a generous diet 
should be prescribed. SupiJositories of bella- 
donna J gr., 4 gr. of potassium iodide, or 2 gr. 
of ichthyol may be employed to relieve jiain, 
and urinary disinfectants combined with sandal- 
wood oil are useful. 

Ol)erative treatment on the prostate by 
erasion of the foci through a perineal incision 
is frequently followed hy a persistent tuber- 
culous fistula, but if pain in the late stages is 
severe a permanent suprapubic drainage of 
I he bladder may give relief. 

R. H. Jocelyn Swan. 

PR08TATIC CALCULI {see UmNAUY 
Calculi). 

PROSTATITIS.- -This article is concerned 
with ocu/^ prostatitis only, the chronic form* 
which is usually a complication of gonorrheea* 
being sufficiently considered in the article on 
that subject. 


Etiology. — Inflammation of the prostate is 
always due to bacterial infection. In the vast 
majority of cases the infecting agent is the 
gonococcus, which directly invades the gland 
from the posterior urethra. Prostatitis may 
also arise spontaneously as the result of a 
heematogenous infection, or follow the care- 
less passage of a metal catheter or bougie in 
the case of stricture. It then usually occurs 
as part of a cysto-prostatitis, and is due to 
organisms such as B. coli, staphylococci, or 
streptococci. 

S3!inptomf. — The onset is sudden, with a 
sharp rise in tcMuperatim^ and general malaise. 
There is inucli throbhing pain, jncreas«*d on 
deftecatioii, felt deej) in the perineum and 
rectum. Retention of urine, may occur, Init 
usually micturition is possible. aliJiough exceed- 
ingly frequent and ])ainful, and the urine may 
bo blood-stained. Per rertiiin, there is exqui- 
site tenderness and some fullness of tlie j)rostuie, 
with Gcdciua of the snrntunding tissues. 

Prognosis. — Und(?r appropriate treatment 
a certain number of the* cases undergo complete 
rcuolution within the course of two to three 
Ave(?k8, but usually the dise.ase gradually passes 
into a chronic stage and an indurated and 
enlarged })rostatc may ])crsist for nuiny months. 
In a small y)ercentagc the disease ‘progresses to 
8up]>uratioii. 

Treatnoient. — ^Any lo(?al treatment of the 
urethra should at once be discontinued. I'he 
j)atient must bo cuniined to bed on a light diet, 
and given large quantities of bland fluids ; the 
bowels must Is? opened with calomel 5 gi*. 
and saline ajierients. Hot fomentations to 
the perineum and lower alMloincn, or hip-baths, 
greatly relieve tlic ])ain, and should be com- 
bined with hot encmata and, if necessary, a 
supj)OSjtory of morpliia and belladonna. 

A prosUUic abscess is usually the n?sult of an 
acute prostatitis. With the onset of suppura- 
tion tlie tcmj»cTaturc, already high, rises still 
oiore and is often accomf)ani(?d by rigors. The 
j)ain is greatly increased and radiates widely, 
and micturition becomes even more frequent and 
])ainful. J*eT r<?ctum, the gland is greatly 
increased in size and conveys at first a boggy 
feeling to the examining finger, but later, as the 
pus approaches the surface, a softer and more 
clastic spot becomes evident. If left, the pus 
is usually discharged into the urethra, but may 
point in the perineum or, more rarely, rupture 
into the rectum. 

Treatment consists in incision and drain- 
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ago. The posterior surface of the prostate is 
exposed by a curved prerectal incision in the 
perineum, and the pus evacuated by piercing 
the prostetic sheath with a pointed pair of 
dressing forceps. hahold W. Wilson. 

PRURIQO. — The term prurigo should not be 
confused with that of pruritus. Pruritus 
means simply itching. Prurigo is the name 
given to an affection in which there is intense 
itching accompanied by a form of papular 
eruption. At the present day the use of the 
word prurigo is by many authorities confined to 
a severe and lifelong complaint, rare in this 
country, and known as Hebra's jnurigo. Some 
observers, however, recognize a milder form of 
prurigo, which they call prurigo mitis. Others, 
perhaps the majority, merely use the term in a 
symptomatic sense to designate a particular 
form of papular eruption which may accompany 
long-continued pruritus from any cause, and 
they generally include under this term a cir- 
cumscribed prurigo more generally spoken of as 
lichenification, the result of any form of local 
pruritus. Sometimes these conditions which 
result from long-continued pruritus and scratch- 
ing are termed pruriginous.” But this is a 
word which most are agreed is better discarded, 
as leading to confusion. 

It will simplify this subject to describe first of 
all the form known as Hebra’s prurigo, and to 
discuss afterwards the milder forms, prurigo 
mitis and lichcnification. 

PuuiUGo OF Hebua 

This affection occurs most often in males of 
the poorer classes, and nearly all cases seen in 
London are in Polish Jews Hving in the East 
End. It usually appears witlw the first 
eighteen months of Hfc, and lasts during the 
rest of the patient’s existence. The character- 
istic features are an intense generalized pruritus, 
accompanied by an eruption of small pale-red 
round^ papules, chiefly upon the extensor 
surfaces of the limbs, the abdomen, and the 
buttocks. In course of time the whole of the 
skin becomes thickened and pigmented by 
chronic inflammation, and the lymphatic 
glands in the axillae and groins are c^onically 
enlarged. The constant scratching may Icaa 
to excoriations and crusting of the papules. 
The thickened skin becomes covert with 
striated excoriations, and the hairs rubbed 
away. There are periods of remission and of 
exacerbation, and durmg the latter urticarial 
wheals may be seen. The subjects of this 


disease are generally poorly nourished, irritable 
and depressed, and suffer from insomnia. The 
causes of the complaint are unknown. It is 
intensified by neglect of hygiene and of treat- 
ment, and may be mitigated by good feeding 
and proper care, though it is probably incurable. 
Frequent baths and inunctions with any form of 
grease are the best treatment. 

Prurigo Mins and Lichenifioation 

In order to clear the ground, it may be stated 
as a well-known fact that any part of the skin 
may, as the result of long-continued scratching 
and rubbing, become the site of a chronic 
inflammatory condition which manifests itself 
in the form either of discrete papules mixed 
with pigmentation and excoriations, or of 
thickened dusky-red or reddish-brown patches 
or plaques called “ lichcnification.” These two 
conditions have been called ” prurigo mitis” 
and circumscribed prurigo ” ; but they are 
now usually regarded as merely the secondary 
results of scratching and not as a primary 
coiidition, and it is generally recognized that 
they do not constitute a definite disease 
but that they may be met with in cases of 
long-continued pruritus from any cause. The 
more easily recognizable and more common of 
these is the so-called circumscribed prurigo, 
better known as lichenification. 

Lichenification of the skin may be seen 
under various conditions : it occurs around tlie 
anus, on the perineum and inner sides of the 
buttocks as the result of scratching and rubbing 
duo to pruritus ani ; about the vulva and adja- 
cent parts in pruritus vulvro ; at the bends of the 
elbows and behind the knees in cases of chronio 
eczema ; at the nape of the neck as the result in 
the first instance of itching from a localized 
seborrhoea of the scalp, or in one or more oval 
patches on the forearms, thighs, legs below the 
knees, or other parts, as the result of itching 
set up in the first place by some trivial cause 
such as gnat-bite, or by a chronio eczema, by 
scabies, or indeed by any cause. The ex- 
})lanation of this lichenification is that, be- 
cause of the itching, the patient scratches ; 
the scratching sets up a local inflammation, 
which itself gives rise to further itching, until 
eventually the itching and scratching become 
a nervous reflex impossible to control, and the 
lichenification grows more and more pro- 
nounced. Clinically, this lichenification is seen 
as one or more oval patches of thickened and 
hardened skin, of dusky-red colour, with the 
surface shiny and ” quadrillated,” i.e. with the 
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natural surface groovings exaggerated, and 
sometimes excoriated by scratching. The 
patient is constantly scratching and rubbing 
this patch or patches, which accounts for their 
oval shape. Exactly the same conditions are 
observed, and are to be accounted for in the 
same way, when the lichenification occurs 
around the anus or vulva, or at the bends of the 
elbows or knees. 

The treatment of lichenification is difficult. 
An endeavour should be made to prevent the 
rubbing and scratching which keeps it up, or in 
other words, to break the reflex habit ; and the 
most efficacious method of doing this is by the 
application of X-rays. It is best to give to 
each affected part a full Sabouraud-pastille 
dose of X-rays and to repeat this once or twice 
at monthly intervals. Under this treatment 
the itching and scratching cease, and the area of 
lichenification becomes less infiltrated and 
finally disajipcars. Alternative methods are to 
paint the affected areas with a solution of 
silver nitrate 15 gr. in sp. ajtheris nitrosi 
1 oz. every few days, or to rub the part daily 
with liq. picis carb. 

Prurigo mitis. — ^As has been said, in some 
cases of long-continued pruritus, from whatever 
cause, the skin becomes covered with small firm 
rounded papules, in addition to moT'^ localized 
areas of lichenification. By some authorities it 
is held that there exists apart a definite com- 
])laint, in persons of neurotic temperament, 
characterized by intense itching and eruption of 
prurigo papules and x^atches of lichenification, 
which may be regarded as a distinct affection 
and called prurigo mitis ; but the majority of 
observers would probably regard the i)rurigo 
papules as a secondary condition, which may 
occur in any long-continued pruritus. The 
treatment of prurigo mitis is that of the 
pruritus and of the condition which gives rise 
to it, and is discussed under Fauritus. 

H. G. Adamson. 

PRURITUS. — Itching is a symptom which 
may occur not only in many di.seases of 
the skin, but also in connexion with many 
constitutional and visceral diseases. In certain 
skin aflections it is often the most prominent 
feature, the main reason the patient has for 
seeking advice, and its cure the chief aim of our 
therapeutic efforts. In other instances it may 
furnish a clue to the discovery of some import- 
ant general or visceral disease, and this fact 
should never be lost sight of in the presence of 
a case of pruritus. 


From an ctiologi(;al point of view cases of 
X)ruritus may be divided into four groups as 
follows : — 

1. Those in which the itching is caused by 
the presence of animal xiarasites. 

2. Those in which the itching is a symptom 
of some definite skin affection. 

3. Where it results from abnormal constitu- 
tional conditions or from diseases of internal 
organs. 

4. Where no local source of irritation can be 
discovered, and there is no skin aflection and 
no evident disease of internal organs. ISuch 
cases have been called “ mental pruritus ” or 
“ neurotic pruritus.” 

For clinical convenience x)ruritus is usually 
divided into two classes, viz., general pruritus 
and local pruritus. 

General pruritus, in investigating a case of 
itching, one must first exclude local ])arasitcs, 
especially those of qmUvulmis ai»d ucahiea. 
These are among the coinmonest causes of 
})ruritus, and no station in life protects from 
them. In all cases of generalized itching this 
com]daint should be first thought of, and the 
wrists and hands should he examined for 
scratch marks or for burrows of the acarus. In 
males the burrows may oftem be found upon the 
penis, and in children upon the feet. JVdic.u- 
losis corj)oris (except luuler war conditions), 
is seen almost exclusively in elderly ])eoi>le, 
and espeeiully in elderly alcoholics, ^jratch 
marks about the shoulders should be looked 
for, and the punctate, heemorrhagt's jiroduced 
])y the mandibles of the louse. It may be 
difficult to discover the insect in the folds of 
tlui linen. 

If a skin eruption is present, this may Iwi the 
result of the scratching ; for example, iiiij)cti- 
ginous or eczematous lesions may result from 
the scratching in scabies. In long-continued 
jjruritus the skin may show papules, erythema- 
tous patclies and scratch marks, and, after a 
time, more or less pigmentation. Of tlie skin 
eruptions in which pruritus is a prominent 
symx)tom the chied are eczema, lichen planus, 
and urticaria, and the leas common but se.rious 
affections known as dermatitis hcrxietiformis 
and the pre-mycosic stage of mycosis fungoides ; 
in the presence of a long-continued dry 
eczematous condition accompanied by pruiitus 
it is important to bear in mind the question of 
mycosis fungoides. 

Having satisfied one’s self that the itching is 
not the result of animal parasites, and not due 
to a definite skin disease, investigations should 
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then be made into the |;eneral condition of 
health and the state of the viscera. 

In aged people one meets with what is called 
senile pruritus. It seldom occurs before the age 
of 65, and is usually associated with senile atrophy 
of the skin, though chronic alcoholism and x)edi- 
culosis are often found to be the exciting causes. 

In female patients pruritus may accompany 
some distmhance of the sexual organs. It is 
especially common at the climacteric, and may 
occur in connexion with pregnancy [see Pruritus 
of Pregnancy, under Vulva, Diseases of). 

Ih’uritus may also depend upon more serious 
affections of the internal organs, such as 
malignant disease of the liver, of the gall- 
bladder, of the stomach, or of the uterus. It 
occurs as a sym])tom of diabetes or of Bright'' s 
disease, and in every case of persistent pruritus 
the urine must be examined for the presence of 
sugar or albumin. It is a frequent accompani- 
ment of jaundice. It may be a symptom of 
tuberculosis or of heart disease. 

There is a not very uncommon form of 
pruritus known as wintry pruritus [pruritus 
hiemalis) which o(‘4mrs in some persons during 
the winter months. It may be general, but it 
affexsts particularly the external surfaces of the 
limbs, and especially the thighs, and it is 
generally worse on exj)o.sing the body to cold — 
that is, on undressing or getting out of bed. 
People who suffer from this form of pruritus 
arc generally neurotic or gouty. 

L^al pruritus. The most important of these 
local forms of jjruritus are pruritus ani and 
pruritus vulvaj. 

Pruritus ani forms the subject of the next 
article, and need not be considered here. 
Pruritus ridvw may depend upon a local 
cause, as vaginitis, threadworms, or irritating 
discharges from tln^ cervix or uterus. It may 
arise also as a reflex from uterine or ovarian 
disease, and it may be due to jiregnancy. The 
local irritation set up by diabetic urine is a 
cause which must not be forgotten, and, as 
in general ])ruritus, one should never omit to 
examine the urine for sugar. 

To sum up, in investigating a case of pruritus 
unaccompanying an obvious skin eruption, we 
should (1) first of all exclude scabies and 
pediculosis ; (2) search for evidence of disturb- 
ance of the digestive functions ; (3) examine 
the urine for sugar and for albumin ; (4) 
examine the chest, heart, and abdomen for 
evidence of organic visceral disease ; (5) when 
necessary examine the uterus and ovaries in a 
female patient ; (6) search carefully for any 


local trouble in pruritus ani and pruritus 
vulv®. 

Treatment of pruritus. — Whenever the 
pruritus is associated with a cutaneous disease, 
an important part of the treatment is to prevent 
the irritation of the skin by the scratching 
which the pruritus induces, since such irrita- 
tion generally tends to aggravate the disease 
and to prevent its cure. Hence the great value 
of protective applications in eczema and of 
antipruritic applications in urticaria and in 
lichen planus or prurigo. Some writers advise 
the administration of narcotics, and in cases of 
infantile eczema, chloral may be given at bed- 
time in doses of 15-20 min. of the syrup to a 
child of six months, or half a drachm to a child 
of one to two years. In older persons bromides 
are better and safer than chloral. Opium’ 
should seldom be given, as it usually tends to 
aggravate the itching. Such drugs, however, 
are not often required if proper precautions be 
taken to protect the eczematous areas from 
irritation by exposure, by clothing, and by 
scratching. 

In pruritus due to scabies approi)riate treat- 
ment for the affection usually quickly gets rid 
of the itching, or if it persists after the cure of 
the scabies a mild tar lotion is effectual in 
removing it. 

Senile pruritus is sometimes relieved or even 
cured by the avoidance of alcohol or by the 
removal of pcdiculi ; and an excellent and 
cleanly method of treating pediculosis of the 
body is that of making the patient wear a piece 
of sulphur in a small muslin bag slung from the 
neck. Those cases of senile pruritus to wliich 
no such cause can be assigned are of much less 
favourable prognosis ; many of them can be 
relieved by an empirical remedy, viz., cannabis 
indica, beginning with 5 min. of the tincture 
three times a day and increasing to 20 or 30 min. 
for each dose. It must be well diluted and 
taken after meals. 

In pruritus of diabetes, of albuminuria, and of 
cardiac disease, these diseases must, of course, 
receive the first attention. Cardiac cases are 
often relieved by small doses of digitalis. 
Winter pruritus will often cease on stopping 
the cold morning bath and adopting warmer 
clothing. In many cases of pruritus cod-liver 
oil internally is useful as improving the general 
condition of the skin. 

As empirical remedies in obstinate cases, one 
of the following drugs may be chosen, viz. 
quinine in large doses, antipyrin or phenacetin 
in doses of 10 gr., gradually increased. 
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In intractable forms of pruritus, injections of 
pilocarpine are often of great service. In senile 
pruritus especially, the injections may be con- 
tinued for weeks or months. The most satis- 
factory method of employing the drug is as 
follows : The patient takes a warm bath in the 
evening just before going to bed ; a hot drink 
is then given and an injection of pilocarpine 
1 o-ft gr. ; profuse sweating occurs and the 
patient gets several hours’ sleep, just at the 
time when the itching is most troublesome. 
This i)roceeding may be repeated nightly for 
weeks and sometimes leads to the permanent 
cure of the pruritus. 

In all cases local applications are useful, and 
the list of such applications is almost endless. 
Among the most useful are those of the dis- 
infecting type, such as liquor carbonis detergens, 
carbolic acid, and sanitas — of course, suitably 
diluted. To the lotion may be added such 
powders as zinc oxide or calamine. In many 
cases cold applications are found to relieve, 
such as sponging with vinegar and water, or with 
alcohol and ether, and afterwards powdering 
with starch powder. Lotions may most con- 
veniently be applied by means of a spray. 
A lotion of perchloride of merciury, gr. 
to the ounce, is cleanly and odourless. 
Menthol h-lOgr. in dilute alcohol 1 oz., is a 
useful lotion. 

In pruritus vuIvcb the rational treatment is, 
if possible, to remove the cause. It is import- 
ant to insist upon local cleanliness, llelief 
may often be obtained by bathing the parts 
with a warm, fr(»shly-made, saturated solution 
of boric acid and, after drying thoroughly, the 
free aj)p1ication of a simple zinc ointment, 
though of course liere again local or reflex 
causes should be sought for and, if f> 08 sible, 
relieved. We have now, too, in the X-rays a 
valuable remtjdy for obstinate cases of this 
foiTu of pruritus. 'J’he application should be 
made according to the modern methods of 
dosage ; a Sabouraudpastille dose being given 
once a month for two or three months. Most 
cases are immediately relieved by this treat- 
ment, and many remain permanently cured. 

II. 6. Adamson. 

PRURITUS ANI. -A condition in which 
there is a constant and often most distressing 
itching sensation in the perianal region. It 
usually occurs in middle life or at a more ad- 
vanced age. 

Etiology. — Sometimes there is an obvious 
irritant such as external or internal piles, 


PRURITUS ANI 

threadworms, fissure or fistula; occasionally 
the congestion caused by constipation may 
predispose to the condition, in other cases 
some constitutional dyscrasia may explain the 
sym})tom, in yet others it is excited by some 
article of diet, such as alcohol, coffee, red 
peppejr or sugar, but often it is imimssible to 
find any adequate cause. 

Symptomatology* — Tiu^ only symptom is 
severe itching around tJie anus. Examination 
shows an area of congested perianal skin with u 
thin patchy layer of wliite epithelium over it. 
The appearancjc is quite cliaraeteristic and is 
due te the excoriation of tlie skin from scratch- 
ing and to the. growih of epitlielium over tlie. 
raw area. The. skin is often corrugated into 
folds radiating from the anus, and there may he 
raw jmtehes. 

Treatment should aim at removing the 
cause; it may he conducted on the follow- 
ing lines: (1) See that the bowels are kej)t 
freely oi)en, and let tlie anal region he 
cleansed very carefully and gently but com- 
pletely dried after each motion. (2) Eemove 
any external tags of skin or external piles 
under local aniesthesia. {l\) Tn^at any fissure 
or fistula or polypus by appTo]>riate measures. 
(1) If the i)ati<mt sulTers from worms, treat 
acc.f>rdingly. (5) Test tin* urine for albumin 
and sugar. In cases of diabetes or c.iironi<*. 
Bright's disease give ap]»ropriate Ireatinent. 
If the digestive organs are at fault, this irregu- 
larity should he coi; acted. (0) Kor local 
application to relieve the itihlng some of the 
following may he useful, viz. : alkaline sitz- 
huths (soda bicarbonate 2 oz. to .*) gallons of 
water); c^irbolic-ai'id lotion (I in 20); iciithyol 
(10 to 50 ])er cent.); acetale-oMcad lc»tion 
(liquor j)luml)i subacet. 2 oz., distilled water 
to 8 oz.); calomel 1 dr. fo 1 oz. of vaselin. 
Painting the affected area with solution of 
silver nitrate, 20 gr. to 1 oz., may occasionally 
relieve. Obstinate cases liave been consider- 
ably improved by two or tliree. exf)OsuTes to 
the X-rays (suitably scre<‘ned). 'J reatine]it by 
radium is sometimes beneficial. 

Should these measures fail, division of tlie 
nerves going to tlie affected skin may be 
recommended. ZAcriAitv (Jock. 

PRURITUS OF PREGNANCY (sen 
Vulva, Diseases of). 

PRURITUS VULViE {see PnuiuTUs). 

PRUSSIC ACID, POISONING BY {see 
Poisons and Poisoning). 
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PSEUDO-BULBAR PARALYSIS 


P8EUDO-ANQINA Angina Pectoris). 

PSEUDO . BULBAR PARALYSIS. — A 

form of bulbar paralysis dependent upon lesions 
of the upper motor neurones connected with the 
bulbar cranial nerves ; that is, of p 3 rramidal 
fibres passing to the nuclei of these nerves in the 
brain-stem. The common cause is atheroma or 
syphilitic endarteritis of the cerebral vessels, 
giving rise to multiple small haDmorrhages and 
softenings, which arc usually situated in the 
substance of the hemispheres, either in the 
white mattc^T, the basal ganglia, or the internal 
capsules. These lesions are bilateral, but 
similar symyitoms may be produced by a single 
lesion in tlie midbrain or pons, which interrupts 
tlie motor fibres at or near their decussation. 
IV-udo-bulbar symptoms are occasionally the 
result of a tumour in this region. 

Symptomatology. — There is usually a 
history of two or more mild cerebral attacks 
followed by the onset of the symptoms. From 
the nature of the causative lesion, it follows 
tliat unilateral or bilateral hemiplegia is a 
common accompaniment of the condition. 
When bilateral this is usually slight on one 
side. The characteristic symptoms are dysar- 
thria, dysphagia, diihculty in mastication and 
in idionation. The paralysis is one of voluntary 
movements only, and is combined with involun- 
tary associated movememts which constitute 
one of tlie most typical features of the disease. 
This is seen in the exaggerated action of the 
facial musculature in involuntary exx>ressional 
movements, as in tlie sj)asmodic explosive 
weeping and laughter that occur. 

The respiratory muscles also present this 
uncontrolled action during effort. The defects 
of movement are, therefore, compounded of 
weakness, spasticity, and involuntary over- 
action. Tliere is great disturbance of articu- 
lation, which may result in complete anarthria 
in severe cases. The li]i8 cannot he properly 
closed and tlierefore the labials p, h, m are 
uttered as /, r. The linguals are also imi)er- 
fectly articulated. Owing to defective action 
of the soft palate the quality of the speech is 
nasal, and to these hindrances to normal 
articulation is added stuttering, owing to the 
exi>losive action of the musculature. Sw'allow- 
ing is also impaired ; as a rule semi-solid 
))ulpy food can bo sw'allowcd ? better than 
fluids or solids. Tlie tongue and facial muscles 
are weak, and allow the escape of food and 
saliva from the lips. These defects may not be 
bilaterally symmetrical. From the multipli- 


city of lesions it follows that there may be 
aphasia, defects of vision and of sensation, and 
very commonly there are mental defects, such 
as apathy, dementia, confusion, and phases of 
excitement. Disturbances of the sphincters 
are not infrequent, but may bo due to the 
impaired mental state. 

Diagnosis and prognosis. — The disease 
must be differentiated from bulbar palsy, 
which is characterized by its gradually pro- 
gressive course, associated with muscular 
wasting, flbriUation, and changes in the 
clectrii^ reactions of the affected muscles, and 
with loss of both voluntary and involuntary 
movements {see Muscular Atrophy, Pro- 
gressive). Prognosis as regards improve- 
ment is bad. These patients may live for 
several years, during the course of which some 
improvement may occur. From the character 
and origin of the lesions it follows that none but 
symptomatic treatment is possible. 

F. M. R. Walshe. 

PSEUDO-COXALQIA. (syn. Osteo-chon- 
dritis DefoTinauH Juvenilis ; Legg’s Disease ; 
Perthes* Disease).- —A deformity in which there 
is alteration of structure of the upper epiphysis 
of the femur, causing limj)ing and pain. 

Pseudo-coxalgia has only been generally 
recognized as a common disease in recent years ; 
previously, it was usually confused with tuber- 
culosis of the hip. 

Etiology. — The subjects are children be- 
tween 3 and 12 years, more often l)oys tlian 
girls. The following causes have been sug- 
gested by different observers : — 

1. Error of develojnnent of the wliole of the 
upper epiphysis of tlie femur, affecting the 
head and trochanters ; sometimes there are 
changes in the acetabulum. 

2. Trauma, interfering with the limittjd 
blood supply of the head of the femur. 

3. Toxwmia or infectioii, — In some of the 
more severe cases there is definite cachexia, and 
it has been suggested that tlie changes arc due 
to congenital syphilis ; in a certain number of 
cases the Wassermann reaction has been posi- 
tive, in some tliere lias been dental evidence 
suggestive of inherited syphilis (erosions and 
malformations of the first permanent molars 
and other units), and sometimes tlie condition 
has seemed to imjirove with specific treatment. 

4. Nutritional disease of the muscles and 
bones. 

The association of pseudo-coxalgia with 
congenital dislocation has occasionally been 
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PSEUDO-SCLEROSIS 

noted ; sometimes its onset follows the reduc- rotation. The X-ray appearances, fully de- 
tion of the dislocation, or it may occur in the scribed above, settle the diagnosis. ' In tuber- 
sound hip of a child suffering from congenital culosis the rarefaction is more in the diaphysis, 
dislocation on the other side. especially in the under asiiect of the nock, 

Pathology.—The pathological changes can and less in the head itself. In early tuber^ 
be made out from the X-ray appearanices. The culosis the X-ray changes are slight and the 
disorder is most commonly unilateTal, but both 83 rmptoms are severe, whereas in pseudo- 
hijis are affected in many cases ; sometimes the coxalgia the converse is the case, 
symptoms are unilateral, but X-rays reveal Prognosis • — In most oases recovery occurs, 

more evident changes on the other side. The even without treatment, but jmin is r<»lie.ved 
epiphysis of the hec^ is flattened from above and cure is hastened by rest. As a rule com- 
downwards, it is irregular in outline and plete recovery, as shown by X-rays, takes place 
density, and it may be segmented ; there may within three years, but symptoms do not 
bo partial or total disappearance of the head, or usually last more than one year. Sometimes 
it may be displaced downwards and ^produce a mushroom ap]H»aranoe of the head, simulating 
coxa vara. The epiphyseal line is less distinct osteo-arthritis or coxa vara, persists, and oc- 
than normal, and may show irregular branch- casionally permanent slight sliortening of about 
ings ; the juxta-epiphyseal region of the neck half an inch results and causes scoliosis, which 
is irregular, with clear areas particularly in its is liable to j)rogress during adolescence, 
proximal and lateral part ; the lower and inner Treatment. — ^When there is miicli spasm 

part of the neck is thickened, and sometimes and pain tlu^ child should be. kept in bed, exten- 
thc whole neck is stunted. The epiphysis of sion being applied with the hip in the ahducted 
the great trochanter may be enlarged. Occa- position. If there is liitle gcuieral spasm, but 
sionally there is delay of development of the pronounced adduction, this should be over- 
pelvis on the affected sid(5, with irregularity of come under general anapstlH'sia, and the limb 
the acetabulum. fixed by a plaster of-piris s])ica ; the. child 

Symptomatology. — The patient is usually sliould be ke]>t from standing or walking for 
brought for treatment becjause there is a limp three months. In the later stages, and in the 
of acute onset ; in most cases there is sliglit less severe typej<, tlic child is allowed to walk 
pain, but this is often quite absent. Some- with a Thomas callij)er sidint, or with the 
times there is cachexia. On examination, slight ap])aratus devised by (lauvaiii ; this consists 
wasting of the muscles of thigh and buttock essentially of bands ])asRuig round the pdvis 
is a])parent ; the limb is in the normal position, and tlic condyles of the feinur, with an adjust- 
There may be muscular spasm severely limiting able and extensible y)osi.cri^ c rod that trans- 
all movements, but this disappears after a few mits the weight and deflects it from the liip. 
days’ rest; it is then found tliat abduction alone Ooudon IIhvan. 

is definitely limitcid, though in most cases tlierc 

is also sliglit limitation of flexion and extension, P8EUDO-QLIOIVIA {see Vitukous, Affko 
and of internal and external rotation ; on tions of). 

forced flexion the limb becomes abducted. On p3EUDO HYPERTROPHIC PARALY- 
IMilpation, owing to tlie wasting, the groat " MyorATnY). 

trochanter appears unduly prominent, and ' 

slight thickening of the neck, especially on the PSEUDO - LEUK/EIVIIA («cc Diagnosis, 
inner side, may be detected. There is some- under Lymphadknoma) 

times a little shortening, especially in older p3Euoo-PARALYTIO MYASTHENIA 
children, and in these cases there is scoliosis. qraVIS (see Myasthenia Ouavis). 

Trendelenburg’s sign is usually present ; there 

is no pain on jarring the hip. PSEUDO-SCLEROSIS. Ihis term w'as 

Diagnosis. — The disease has often been mis- coined originally by West])hal to desc ribe ccr- 
taken for early tuberculous arthritis, and in tain cases which bore? a cJoscj clinical resem- 
recent years many cases have been discovered bJance to disseminated sclerosis, but m which 
in the special hospitals for hip disease. In the patliological lesions of tlie latter disease 

tuberculosis, however, there are more wasting were not found. Under this title a number oi 

and pain, and more spasm and limitation of all cases have been grouped which there is little 
movements, while the limb is held in the typical reason to doubt belong to differing classes ot 

position of flexion, abduction, and external nervous disease, and it is also fairly certain 
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that inoompleteness of pathological ezamina- 
tion is the explanation of not a few cases being 
thus describe. The symptoms, as observed 
originally, were mainly tremors or other in- 
voluntary movements, stiffness of the skeletal 
musculature, slowness of voluntary movement 
and of speech, psychical disturbances, and 
epileptiform convulsions. 

Recently certain cases have been grouped in 
this ill-defined category in which the symptoms 
were as enumerated above, and in which a 
fairly close resemblance to the disease known 
as progressive lenticular degeneration was 
observable. These cases, moreover, were dis- 
covered iK)st mortem to have cirrhosis of the 
liver, but the characteristic lenticular changes 
were wanting ; in their jilace was found a 
generalized neuroglial overgrowth involving 
more x^s^i^feularly the cor{)U8 striatum, optic 
thalamus, subthalamic region, pons and nucleus 
dentatus of the cerebellum. The exact rela- 
tion of this sub-group of pseudo-sclerosis to 
})rogrcssive lenticular degeneration is not clear. 
It may be mentioned that, clinically, some 
cases in this sub-group sliowed a curious 
jiigmentation of the cornea in the shape of a 
ring round its perijfiiery. 

Obviously the subject is one on which further 
research is desirable before any adequate 
treatment can be evolved, 

S. A. Kinnter Wilson. 

P8 1 LOS 18 {see Si’HUe). 

PSOAS AB80E88 {see Spinal Caries). 

PSORIASIS. — chronic inflammatory dis- 
ease characterized by red scaly macules or 
slightly raised papules which spread to form 
circumscribed red xmtehes covert with silvery 
scales. 

Etiology. — Psoriasis is one of the commonest 
cutaneous affections in this country, constituting 
between 6 and 7 per cent, of all the cases of skin 
disease. It generally begins between the ages 
of 5 and 15, in rare instances may occur in 
infancy or early childhood, and occasionally 
does not appear till old age. It is equally 
common in the two sexes and in all classes of 
society. Though it may occur in any climate, 
it is most frequent in cold latitudes. Heredity 
is known to play a part in its etiology, for it may 
attack scvei^ members of a family, and in a 
large proportion of the cases there is a history 
of it in one or other parent. The relation of the 
disease to disturbances of the general health is 
doubtful. It has been describe as “ a disease 


of the healthy,” still it not infrequently occurs 
in association with some general disorder, such 
as rheumatism, gout, or neurasthenia, and 
numerous instances are on record where re- 
lapses were the result of some serious illness or 
nervous disturbance. Season appears to have 
some influence on its inception and recurrence, 
as it is liable to commence in spring and to 
recur towards the end of summer. Traumatism 
may be a predisposing factor, as the earliest 
sign of the disease has been known to occur at 
the site of an injury or on a vaccination scar, 
while pressure and friction are liable to deter- 
mine the position of new lesions. 

Pathoganesis* — The ttue nature of the 
disease is uncertain. By some it is thought to 
bo the result of a peculiar diathesis due to a 
deranged state of the blood and the circulation 
in it of some toxin ; others consider it due to 
some error in metabolism such as might be 
caused by excessive meat-eating, but elaborate 
experiments to prove this contention have 
given negative results ; others, again, believe it 
to be parasitic and caused by a microbe, either 
inoculated locally or reaching the skin via the 
bloodstream, but, though various micro-organ- 
isms have been grown from the scales, none has 
been proved specific. 

Symptomatology. — The characteristic 
essential lesion is a reddish, slightly raised, 
rounded papule, circular in outline, varying in 
size from a pin’s head to a lentil, and covered 
with a fine whitish scale which on being gently 
scratched assumes a distinctly silvery appear- 
ance. When this scale is removed a red shiny 
film is left dotted over with minute bleeding- 
points. The lesions spread peripherally to 
form scaly plaques which may reach the size of 
a crovm-pieco or larger, and may coalesce to 
form irregular figures. The early lesions are 
flat and scarcely perceptible to the touch, 
while the older x>atches may be slightly raised, 
indurated, and rough. When the disease is 
actively spreading the patches are bright red in 
tint but later become dull pinkish. In plethoric 
and alcoholic people they may have a brownish 
tinge, while in dependent parts like the legs 
they may be livid. When they reach about the 
size of a crown-piece they usually cease to grow, 
and either fade ^1 over, or in the centra forming 
a ring which in turn disapx>cars, leaving no 
trace, or at most a slight pigmentation. 

Though all the cases show the same funda- 
mental lesions, no two cases are identical in dis- 
tribution and type of eruption. It is customary 
to apply distinctive names to the different 
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Plate 26.^UTTATE PSORIASIS, WITH TYPICAL LESIONS OVER ELBOW 





Plate 27.— PSORIASIS, WITH GIRGINATE SGALY 
PATGHES. 
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such as fWMAalt paoriasia when the 
loiuons arc small and usually follicular, guitate 
j)aoriaaia when they are like drops of mortar 
stuck on the skin (Plate 26), nummular paori- 
aaia when they are the size of a small silver 
coin, annular or cirdnate paoriaaia when they 
are ringed (Plate 27), ggrate paoriaaia when 
ringed lesions have coalesced to form gyrate 
figures, diffuae paoriaaia when large areas are 
involved, rupiM paoriaaia when the scales are 
limpet-shap^. But these differences in type 
are of secondary importance and dependent 
on peculiarities of the skin of the individual 
affected. 

The most common sites for the eruption arc 
the knees, elbows, scalp, extensor aspects of the 
limbs, and lumbar region, but it may affect any 
part of the skin, being least common on the face, 
palms, and soles. In distribution it tends to be 
symmetrical, and may be localized to a few 
areas such as the elbows and knees or widely 
disseminated over the cutaneous surface. It 
may attack the nails, usually producing a 
thickening of the nail-plate, with wUte opacities 
and small pits. 

Subjective symptoms vary in different cases ; 
they may be slight or wholly absent, or there 
may be more or less itching where large areas 
are involved, especially in nervous or gouty 
subjects. 

The disease os a rule does not involute 
spontaneously, though it may do so, and if left 
alone is apt to be steadily progressive up to a 
certain point and tlien to remain stationary. 
Under suitable treatment an attack will 
usually clear up in a month or six weeks, but it 
tends to recur sooner or later. 

In some cases the typical lesions of psoriasis 
may be complicated by thickening or licheni- 
fication from rubbing, or by eczematization or 
pustular dermatitis from scratching and the 
secondary inoculation of pus cocci, or the 
disease may be transformed into exfoliative 
dermatitis by excessive treatment. On the 
other hand, a symbiosis of psoriasis with other 
cutaneous affections may occur, and it may be 
met with in association with syphilis or tuber- 
culosis, or a singularly resistant psoriasis patch 
may be superseded by an epithdioma. 

Hiftopathidogy. — Sections of an early 
lesion show a proliferation and down-growth of 
the priokle-cell layer of the epidermis, with 
oedema of the cells and dilatation of the 
intercellular lymphatic spa^. The process of 
comification is interfered with so that imperfect 
hom-cells are formed, which are collected in 
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squames separated by air, causing the character- 
istic silvery appearance of the scale, and by the 
d6bris of broken-down leucocytes and epidermal 
cells. In the corium the superficial capillaries 
are widely dilated, the tissue around them is 
more or leas oedematous, and there is a varying 
degree of perivascular cellular infiltration. 

Diagnosis. — Psoriasis has to be distin- 
guished from seborrhoeic dermatitis, eczema, 
and syphilis. In aeborrhoeic dermatUia the essen- 
tial lesions are yellowish-pink, irregular, ill- 
defined, covered with greasy yellowish scales, 
and distributed chiefly on the scalp, sternal and 
Interscapular regions, axillae, and groins, and in 
the scales certain characteristic micro-organisms 
known as the spores of Malassez can bo detected. 
In eczema the patches are less clearly defined* 
the colour less vivid, the scaliness neither 
silvery nor so profuse, and in many cases there 
is definite “ weeping.’* In the scaly papular 
ayphilide, with which psoriasis is most liable to 
confused, the scales are more delicate, of a 
dirty whitish tint, and wlien scratched off are 
followed by bleeding ; the lesions are yellowish- 
brown, definitely indurated, leave a brownish 
stain when pressed by a piece of glass, are 
distributed more irregularly over the cutaneous 
surface, tend to affect the face and flexor 
aspects of the limbs, are usually associated with 
other symptoms of syphilis, and a positive 
Wassermann reaction is almost invariably 
obtained. 

Treatment. General measares.--In severe 
cases, where the disease is widely distributed, 
rest in bed should be advised while the active 
treatment is being carried out, an ordinary 
light nutritious diet prcscribeil, and rich food, 
alcohol, and coffee j>rohibited. When there is 
much tension and irritability of the skin small 
doses of the wine of antimony give relief. Any 
definite derangement of the general health 
must be dealt with on general medical principles. 

There are several drugs which are believed to 
have a specific action on psoriasis, such as 
arsenic, salicin, and thyroid extract. Aracnic 
is usually prescribed in the form of Fowler’s 
solution, beginning with doses of 3 min. t.d.s., 
increased to the limit of toleration, continued 
for several weeks, and then gradually diminished. 
It should be given well-diluted with water after 
meals, and is contraindicated where there is 
indigestion or other derangement of the alimen- 
tary tract. It is uncertain in its action, and 
would seem to be of most value in first attacks 
in children. In acute cases in which the 
disease is widely distributf d, aalinn has been 
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fltrongly recommended, in fiill doses of 15 to 
20 gr. t.d.s. after meals, and is specially uscfnl 
where the psoriasis is associated with rheumatic 
symptoms. Thyroid extract was once exten- 
sively employed in psoriasis, but has now 
fallen almost completely into disuse, as its 
action is even more uncertain than that of 
arsenic. 

Local measurei. — The special indications in 
the local treatment consist in the removal of the 
scales, the reduction of the lesions, and the 
after-treatment. 

Remm)al of the scales . — ^When the eruption is 
extensive a daily warm bath with the addition 
of ^ lb. of bicarbonate of soda to 30 gallons of 
water should be given, the patient being 
immersed in the bath for 20 minutes and the 
scales rubbed off with soft soap. When the 
skin is irritable an emollient bath containing 
2 lb. of starch or bran should be substituted. 
After the bath each patch should be rubbed 
with an ointment composed of salicylic acid 
15 gr., glycerin of starch 2 dr., soft paraffin to 
1 oz. When the scales are present on the 
scalp, it should be shampooed with soap 
liniment (green soap 2 parts, rectified spirit 
1 part), an ointment containing salicylic acid 
10 gr., ammoniated mercury 15 gr., and soft 
paraffin to 1 oz., being subsequently applied. 
When possible the hair should be cut short. 

Reduction of the lesions is effected by means of 
one of the so-called reducing agents, of which 
the most effective are chrysarobin and tar. 
Chrysarolnn is best used in the form of a 6-per- 
cent. ointment in vaselin rubbed into the 
patches daily after the bath. This causes a 
blanching of the patches and a reddening of the 
surrounding skin in about a week, and some 
time later a reddening of the patches themselves. 
The treatment should bo continued until the 
patches and the immediately surroimding skin 
are uniformly red, when it should be stopped. 
A cleaner though less effective method of 
employing chrysarobin is to dissolve it in 
traumaticin (gutta-percha 1 dr., chloroform to 
1 oz.) and to paint it on with a brush. Chrysa- 
robin is the most effective of the local applica- 
tions, but requires to be used with care and 
judgment. It is an irritating remedy, and if 
allowed to reach the eyes may cause a severe 
conjunctivitis, consequently it is better not to 
employ it about the face or scalp ; it is dirty, 
staining the hair yellow, the skin a brownish- 
purple, and the clothing a brownish-yellow 
tinge which becomes purple on washing with 
soap; and if employed too actively it may 


transform the psoriasis into an exfoliative 
dermatitis. It is most suitable in cases with 
extensive patches where the inflammation is 
slight and the disease has reached its height, 
and in chronic resistant patches, and should 
not be employed when the eruption is acute 
and actively spreading. Tar, though less 
]K)wcrful than chrysarobin, is useful for patients 
with multiple leiiions and sensitive skins. It 
is most frequently used in the form of the oil 
of cade, the solution of coal tar, or creolin. 
When the dLsease is widely distributed the 
patient should be immersed daily in a warm tar 
bath containing 2 oz. of the official solution of 
coal tar to 30 gallons of water, and after the 
bath the individual patches should bo rubbed 
with an ointment containing oil of cade 2 dr., 
soft paraffin to 1 oz. 

When the disease is limited to a few chronic 
resistant patches these can usually bo removed 
by the X-rays, a three-quarter pastille dose 
being given, followed by a second in a fortnight 
if necessary. But the disease tends to recur as 
readily after X-ray treatment as after chrysa- 
robin or tar, unless the exposures have been 
excessive. 

In psoriasis of the scalp, after removal of the 
scales an ointment consisting of solution of coal 
tar, ammoniated mercury, and salicylic acid, of 
each 10 gr., white paraffin to 1 oz., should bo 
nibbed in daily. 

Nails affected by psoriasis should be softened 
by a 5 per cent, solution of caustic potash, 
scraped with a piece of broken glass, and an 
ointment containing salicylic acid 15 gr., soft 
paraffin to 1 oz., rubbed over them and pushed 
up beneath them. 

After>ftreatment. — In a favourable case suit- 
ably treated the eruption should be got rid of 
in a month or six weeks, but to stave off a 
recurrence a modified treatment should be 
continued for several months, such as the 
following : The patient should have a warm 
bath three times a week and the skin be washed 
with ordinary toilet soap ; after the bath the 
skin should be dried and anointed with olive 
oil, and a 2 per cent, beta-naphthol ointment 
should be rubbed over the sites of predilection 
every second night. j ^ jj jj^cLeod. 

PSYOHASTHENIA^A functional nervous 
disorder, characterized by inability to regulate 
ideas and actions in a logical manner, together 
with difficulty in concentration and, in more 
severe cases, obsessions and emotional crises. 

Etiology . — ^The affection is most common in 
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fliibjecta with a neuropathic inheritance, and 
generally shows itself in a mild form from 
childhood. Tt is most frequent among the 
educated classes, and is often associated with 
the so-called artistic temperament. Definite 
psychasthenic symptoms are likely to develop 
when a predispos^ individual is exposed to 
emotional strain. Mental and physical over- 
work do not of themselves cause psychasthenia, 
but the neurasthenic condition to which they 
give rise makes the patient more liable to 
develop psychasthenia. 

Pathogenetit. — l^sychasthenia is a pure 
psychoneuroais, and has no organic basis of any 
kind. It is the result of keeping painful 
memories or conflicting instincts in the sub- 
liminal consciousnass by more or less voluntary 
repression. The primary psychical symptoms 
may give rise to secondary physical phenomena 
owing to the influence of the emotions on 
sympathetic nervous activity, but the hyper- 
secretion of the suprarenal and th)rroid glands, 
together with the circulatory, digestive and 
other symptoms which result, are not an 
essential part of the condition. 

Symptomatology*-^ -A psycdiasthenic per- 
son finds it difficult to adapt himself to the 
realities of life ; he hesitates when called upon to 
decide between two possible lines of action, and 
when at last he has adopted one lie is full of 
doubts as to whether he has not made a mistake. 
Ho shows a want of confidence in all his doings. 
Though often unaware of the fact, his mental 
energy is largely taken u]) in repressing painful 
thoughts and conflicts, which are kept in the 
background of his mind in order to avoid 
distress. As a result of this his power of 
concentration is deficient, and an abnormal 
effort is required to recall past events. When 
in the daytime his mind is not fully occupied, 
the repressed thoughts and conflicts may give 
rise to emotional crises— attacks of apparently 
causeless emotion, such as dread, horror or 
terror, with their jihysical accompaniments of 
tremor, tachycardia, pallor, sweating, and even 
diarrhoea, or of laughter or weeping, poxmlarly 
called “ hysterics.” 

Owing to the need of active thought to keep 
the distressing memories and mental conflicts 
buried, the patient often finds it difficult to fall 
asleep. When at last he sleeps, the controlling 
influence over his thoughts is ndaxed, and re- 
pressed memories are likely to come into con- 
sciousness in a distorted form as nightmares, 
with the result that he wakes in a state of 
terror, trembling and bathed in sweat, but 


often unaware of the cause of his emotion. 
The disturbed nights lead to cxiiaustion and 
secondary neurasthenia, with headache and 
tendency to mental and bodily fatigue ; it 
is then often impossible to disentangle ll.e 
neurasthenic from the psychasthenic elements 
of the composite clinical picture, which the 
patient presents. The psychasthenic subject 
is often abnormally suggestible, and one or 
more of the physical expreasions of his emotions, 
such as terror, stammering, or vomiting, may 
be perpetuated as an hysterical symptom. 

In severe cases obsessions develop, an 
obsession being an inadequate idea or unsub- 
stantial fear, commonly called a x^hobia, wliich 
intruder itself into tiie consciousness in an 
irresistible manner without completely filling 
or dominating it. The clnasiff cation of obses- 
sions and the naming of phobias — agorophobia, 
claustrophobia, anthropophobia, and so on— 'is 
of no great imx>ortance : the essential thing to 
realize is that in cvciry cose, if the mental 
history of tlie patient is investigatecl with 
sufficient care, the exfffanation can he dis- 
covered wliy a x)arti(!ular obsession or phobia 
has de.veIo])cd. 

Prognout*- The prognosis depends upon 
the duration of the symptcmis, and (^specially 
upon whether the individual was othc^rwisi*, 
normal when the circnmstancjes arose which 
gave rlcci to his psychasthenia. With skilic^d 
j)sychothera[>y evciry ^aso sliould im|>rovc, and 
in recent cases a complete cure can always bo 
expected. When, as is frecpumtly the cjase, the 
patient has always beem of a nervous disposi- 
tion, the outlook is less good, as although the 
symptoms may bo gn^atly relieved, there often 
remains a tendency to relaxwc with a return of 
mental strain. It is cpiitc impossible to say 
beforehand how long it will take to effect a cure*.. 
In rare instances a single psychotherapeutic 
conversation may he all that is necessary, even 
in an apparently severe case, whilst occasionally 
three months or more may be required for what 
at first appeared to be a mild and straight- 
forward case. It is therefore of the grc«itcst 
im|:M>rtancc to offer no ox>inion as to the exact 
duiation of treatment, us the suggestion that 
three months will be required is likely to result 
in the recovery, which might otherwise have 
taken jdace within a week, being considerably 
delayed. 

Treatment* — The treatment of 
thenia should be entirely mental; the old- 
fashioned rest cure and the administration 
of drugs arc useless and often harmful. In 
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severe eases, however, it is essential to take the 
patient away from his home surroundings, but 
complete isolation is rarely required. It is 
most important to gain the patient’s comj)lGte 
confidence, so that he becomes willing to s|)eak 
about bis most intimate thoughts and discuss 
affairs which lie has kept ludden from his 
nearest relatives and most intimate friends. 
He is then encouraged to search his memory for 
the real origin of his symptoms. An investiga- 
tion into his thoughts when he lies awake at 
night and into liis dreams is often of great 
value. He is then led to face bravely the 
memories and conflicts lie has been repressing. 
He is helped to solve his difficulties, and he is 
made to realize that a free discussion of the 
thoughts he has been attempting to repress, but 
which have prevented him from sleeping at 
night or liave appeared in a distorted form as 
dreams, will produce the relief he desires. It is 
very remarkable how rapidly jiersistent night- 
mares, longstanding ))hobias, hitherto inexplic- 
able emotional crises and other psychasthenic 
symptoms disappear as soon as the patient 
thoroughly understands the mental jirocesscs 
which have given rise to them. The analysis of 
his mental state might approj>riately be called 
psycho-analysis, were it not for the fact that 
the term lias unfortunately become attached 
to the special teaching of Freud, who believes 
that the sujipressed psychical origin of the 
condition is invariably sexual. However right 
this may be as far as his Viennese j)ractice 
is concerned, it is quite certain that the 
majority of cases of j)sychasthcuia in England 
have absolutely no sexual element in tliem, 
although sexual psycliasthenia is, of course, a 
well-recognized condition. Perliaps the term 
psffchologicdl analysis might be employed. 

When the cause of tlie symptoms has been 
removed, the patient should be given mental 
exercises in order to restore his memory and 
jiowers of concentration. These quickly re- 
turn, as lie can now avail himself of the mental 
energy previously used up in futile efforts 
connected wdth his worries. ^ p Hurst 

P8YOHO- ANALYSIS {see PsvcnASTHENiA). 

PSYCHONEUROSES (^ee Neurasthenia; 
Psychotherapy). 

PSYCHOSES {see Psychotherapy). 

PSYCHOSES, EXHAUSTION, INFEC- 
TIVE, TRAUMATIC {see Conpusional 
Insanity). 


PSYCHOTHERAPY.— This may be simply 
defined as the treatment of disorder by psycho- 
logical means. Under the t'*rm are included 
all therapeutic methods which endeavour to 
influence the mental processes of the patient, 
with the object of producing thereby certain 
desired effects in the mental or physical 
organism. 

Sphere of application. — In order to deter- 
mine in what conditions psychotherapy may 
suitably be employed, it is necessary to con- 
sider certain general principles. Every clinical 
condition with which we have to deal may be 
regarded as the end-result of a network of 
causes whose action and interaction have pro- 
duced the picture before us. In this network 
both physical and mental factors may play a 
part, but their relative importance varies 
greatly in different cases. In organic cardiac 
disease, for example, the various signs and 
symptoms presented to us may owe their 
origin in some degree to mental factors — 
emotional disturbances and so forth — but the 
part played by these causes is of little signifi- 
cance in comparison with that due to the 
physical factor present, the actual organic 
lesion. In a case of hysterical paraplegia, on 
the other hand, although physical conditions 
may have contributed to the result, the 
dominating factors in the chain of causation are 
purely mental. Now it is clear tliat, as thera- 
})eutics is necessarily dependemt upon etiology, 
disorders for which x)hysical factors arc mainly 
responsible must be dealt with by physical 
methods of treatment, and disorders for which 
mental factors are mainly responsible must be 
dealt with by iwychological methods of treat- 
ment. The s})herc of application of psycho- 
therapy can, therefore, be easily defined. It is 
mainly limited to those disorders in whose 
causation mental factors have x>lRycd the chief 
part, disorders whi(;h are for this reason termed 
psychogenic. In other disorders it can only be 
employed as a subsidiary weapon with the 
object of removing those minor disturbances of 
mental origin which are often grafted upon 
organic disease. Hence, in order to determine 
whether and to what extent psychotherapy is 
applicable in any given case, it is necessary to 
determine how far mental causes are responsible 
for the disorder present. The result of this 
investigation wiU immediately famish the 
criterion required. It is important to re- 
member that the question at issue is not 
whether mental symptoms predominate in the 
clinical picture, but whether mental factors 
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predominate in the chain of causation which 
is responsible for this picture. In hysterical 
paraplegia, for example, the symptoms and 
signs are mainly physical, but the causes are 
almost entirely mental, and such a case is 
therefore eminently suitable for psychothera- 
X)eutic methods. 

In the light of these considerations we may 
now pass on to enumerate the disorders in 
which psychotherapy is applicable. These 
are : 

1. The iisyohoneiiroses. — Under this term are 
grouped the various conditions known formerly 
as “ functional nervous disorders,” and in- 
cluding hysteria, neurasthenia, psychasthenia, 
anxiety neuroses, obsessional neuroses, and at 
any rate the majority of the disorders called 
in the War “ shell-shock.” In all this group, 
mcmtal factors play a predominant part in the 
causation, and it is the held in which psycho- 
therapy has its greatest utility and success. 

2. The psychoses. — This term is used to 
designate the actual insanities. The extent to 
w'hich psychotherapy is applicable here is at 
present very uncertain, the uncertainty being 
correlated with the fact that the relative part 
played by ]>hysical and by mental factors in the 
causation of these disorders has not yet been 
determined, and is a subject of dispute between 
conflicting schools of thought. There can be 
no doubt that mental factors exert an exceed- 
ingly important influence in fashioning the 
clinical i)icturc presented by the patient, but 
whether they are primarily responsible for 
the disorder, or merely mould into particular 
shapes symptoms due to organic disturbances 
which have no jisychic antecedents, is still an 
unsolved problem. The answer will probably 
prove to be very diflerent in the different forma 
of insanity. In general paralysis, for example, 
the fact that the patient exhibits a certain 
delusion may bo explained by the various 
psychological causes operative in his mind, but 
that mental disturbance exists at all is depen- 
dent upon the underlying physical disease. In 
other mental disorders, however, it seems 
possible that psychical factors may predominate 
in the causation, and if this should be estab- 
lished it is clear that psychotherapy ought 
ultimately to be capable of dealing with them. 
Whatever its future prospects may be, however, 
the present practical value of psychotherapy 
in the insanities is limited. The disorders in 
which it would seem to have its most likely 
field of application arc dementia prsecox and 
manic-depressive insanity, and certain observers 


claim to have achieved promising results in 
their treatment by these methods. Even at 
the present time, however, psychotherapy is 
unquestionably of great value in the treatment 
of the insanities as an adjuvant measure, and 
much may be done by its moans in prophylaxis 
and in the handling of early and incipient cases. 

3. General medicine. — In every disease the 
clinical picture ])re8ented by the patient is 
coloured to some extent by psychical factors, 
and such factors also exert an influence, 
although a minor one, on the course and 
ultimate outcome of the dis(».ase. It is well 
recognized, for example, that the personality of 
the physician, and his ability to induce an 
atmosphere of cheerfulness and hope, ])hiy 
some part in treatment. Similarly, the authori- 
tative position which the physician occuipies 
lends to all his instructions and advice a 
powerful suggestive force, whicJi is in itself 
capable of prefacing considerable modifications 
in the patient's condition. These instruments 
are inevitably employed, cons(iiously or un- 
consciously, by every ] practitioner, and it is 
clearly desirable to cmjploy them deliberately 
and with a due appreciation of their action, 
rather than blindly or with only the uncer- 
tain light afforded by common sense. Such 
a systenuitic use ])rcsuppose^s, of course, a 
reasonubie ac'.quaintaucc with the principles 
and methods of psycliotliciapy. 

Methods. 'A supclhrial perusal of the < x- 
tensivc literature that has ,ip[)eared in recent 
years on the subject of psychotlicrajpy would 
suggest that its methods aie legion, and that 
almost every authority advocates some one 
method to the exclusion of all otln^rs. 'Fhis 
diversity, however, except in so far us it relates 
to matters of detail, is more ap]>areiit than re-al, 
and it is possible to reduce the niultij)licity 
of methods to the employment of four basic 
])rocosses — sugfjCHlion, atialysis, and 

re-education. Although certain authorities rely 
mainly on one or other of tliese prcxiosses, the 
greater number are accustomed to make use of 
€*t least two and generally of all four. In my 
opinion all four have their ])lac(j in treatment, 
but the method to be cmployc^d must bo 
carefully selected to suit the individual case. 
The common misapj prehension that suggestion 
and psychotherapy are practically synony- 
mous terms is, of course, absolutely erroneous. 
Suggestion constitutes only one of the weapons 
of psychotherapy, and probably by no means 
the most widely applicable or cflicitmt one. 

1. Suggostion has been defined us ” a process 
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of communication resulting in the acceptance 
with conviction of the communicated proposi- 
tion in the absence of logically adequate 
grounds for its acceptance ” (McDougall). Its 
therapeutic effect is dependent upon the fact 
that the belief thus induced in the mind of the 
patient is caj)ablc of modifying mental factors 
wliich are rcsjionsible for his symptoms, and 
thereby leading to the amelioration or dis- 
appearance of those symptoms. When, for 
example, an hysterical paralysis of the arm is 
treat(^ by suggestion, the object aimed at is 
the introduction into the patient’s mind of a 
firm conviction that the arm is no longer para- 
lysed and is capable of movement. If this is 
achievc^d the conviction counteracts the effect 
of the jmrely mental factors responsible for the 
syin])toin, and the i)aralysis disappears. 

Although there are a great number of methods 
of ai)plying suggestion, it must clearly bo 
understood that in every instance the essence of 
the j)rocedure is to imjdant in the patient’s 
mind a conviction of the kind described, and 
the different methods only vary in the nature 
of the “vehicle,” as it may be called, em- 
ployed to facilitate this implantation. These 
various methods of employing suggestion may 
be divided into two main groups, hypnotic and 
non-hypnotic, 

Hi/jmotism consists in the induction of a 
jieculiar mental state whoso essential character, 
so far as Iheraiicutics is concerned, lies in the 
fact that it is accompanied by a high degree of 
suggestibility. That is to say, suggestions are 
accc})ted in the hypnotic state far more 
readily than in the normal state. It is possible 
to ensure, moreover, that the suggestion con- 
tinues to exorcise its effect after the patient has 
awakened, and thereby to achieve a more or less 
permanent removal of symptoms. Hypnosis 
may bo induced by various jjrocodures, for 
details of which reference should be made to 
tho special works on the subject. When a 
suitable degree of hypnosis has been attained 
the physician gives curative suggestions to the 
patient; ho suggests, for example, that an 
hysterical paralysis of the arm has disappeared, 
that the 2 )atient is now able to move his arm 
without difficulty, and will continue to be ablo 
to do BO. If the procedure is successful tho 
symj)toms attacked do in fact disappear, at 
least temporarily, and sometimes permanently. 

The advantages of hypnotism are that it is 
the most potent vehicle for the administration 
of suggestion available to us, that it is therefore 
often possible to obtain results by its use when 


other methods of suggestion fail, and that its 
effects can be produced more rapidly than by 
other suggestive processes. Its disadvantages 
are partly those inherent in the cmjdoymcnt of 
all methods of suggestion, which will be dealt 
with in a subsequent paragraph, partly those 
belonging peculiarly to itself. Although the 
latter are, of course, frequently exaggerated 
to a ludicrous extent, it would seem that the 
repeated use of hypnosis does tend to produce 
in the patient an undesirable dependence on 
the physician. Nevertheless, I am of opinion 
that hypnosis is a valuable psychotherapeutic 
weapon, provided that the cases for its em- 
ployment arc carefully selected, and that the 
treatment is carried out only by physicians 
experienced therein. 

The non-hypnotic methods of applying sug- 
gestion may be further divided into frank or 
o})cn suggestion, and suggestion by the aid of 
some physi(5al vehicle. The former consists in 
conveying the desired suggestion to the patient 
in the waking state, and simply by word of 
mouth. He is told, for example, that a certain 
symptom will disappear, and, if the personality 
and authority of the physician are sufficiently 
imj)ressive, the conviction will be instilled into 
the x)atient’s mind and will produce its effect 
just as in the case of hypnosis. It is important 
to realize that everything the physician says or 
implies may exercise an action of this kind, and 
that it is therefore essential to guard against 
giving suggestions which may exercise a harm- 
ful effect. This last point cannot be too much 
emphasized, because it is unfortunately a fact 
that many neurotic conditions are aggravated 
and fixed by injudicious advice and treatment. 
A patient with a functional dyspepsia, for 
example, is subjected to repeated examination, 
tho probability of ulcer or even malignant 
disease is ox>enly discussed or implied by tho 
physician’s countenance, a course of careful 
dieting is prescribed, and various drugs are ad- 
ministered. The result is that the patient’s 
previous apprehension that an organic disease 
is present is confirmed, the mental factors 
responsible for the condition are strengthened, 
and the difficulty of subsequent suitable treat- 
ment is greatly increased. 

Suggestion by the aid of a physical vehicle 
includes all procedures in which a physical 
treatment is employed with the d^berate 
object of inducing thereby a suggestive effect. 
That is to say, the physical agent is used, not 
for any specific action which it may happen to 
possess, but simply as a means of inducing the 
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patient to accept a certain suggestion. The 
physical agent most frequently relied upon for 
this purpose is electricity, but drugs, baths, 
massage, etc., may similarly be employed. A 
patient with hysterical paralysis of the arm, 
for example, is told that directly the electric 
current passes through his arm he will recover 
the use of it. The current is then applied and, 
if the suggestion is successful, the paralysis 
disappears. It is essential, of course, to re* 
member that the suggestion is the cardinal 
factor in the treatment, and that if the electri- 
city is applied without at the same time inducing 
in the patient’s mind the conviction that a cure 
will result, no effect is likely to be produced. 
Drugs, massage, and hydrotherax)y may be 
used in the same way, and every x>fct<ctitioiier 
should estimate, when considering the effect 
apparently produced by the medicines he pre- 
scribes, liow much of this is to be ascribed to 
suggestion. 

'J’he applicability of suggestion as a curative 
agent is seveiely limited, and it is necessary to 
understand on what its limitations depend, in 
order that only suitable cases may bo selected 
for its application. The essential limitation is 
often expressed by saying that it removes 
sym])toms rather than causes. To i)ut the 
matter juorc accurately, a psychoncurosis is the 
result of a network of interacting causes whoso 
final effect in certain cases is to produce in the 
patient’s mind the conviction that certain dis- 
turbances or symptoms are present, and upon 
this conviction the actual symptoms are im- 
mediately dependent. The action of treat- 
ment by suggestion in such cases as these is 
to remove the conviction in question and 
to substitute for it the opposite conviction, 
namely that the symptoms have disappeared or 
arc about to disappear. Suggestion therefore 
achieves its end by breaking the chain of 
causation at its final link, the ^irimary causes 
being left in statu quo. It follows from this that 
suggestion is only ap|)licablc to cases where a 
conviction of the kind described is present, and 
that even here it can rarely by itself ])roduce 
a radical cure, because the primary causes 
may easily be lighted up again and lead to a 
relapse. 

Applying these considerations to the con- 
ditions met with in actual practice, it may be 
said that the main field for the application of 
suggestion is to bo found in hysteria, though 
even here it is only satisfactory provided tlmt 
other measures are taken to de^ with the more 
essential causes responsible for the disorder. 


It is also suitable for those functional disturb- 
ances of the digestive and other organs which 
are dependent upon preoccupations in the 
patient’s mind, though it is inferior in these 
cases to persuasion and re-education. It is 
sometimes, though rarely, useful as a palliative 
measure in obsessional neuroses. Lastly, it is 
a valuable accessory agent in the course of 
other methods of treatment, especially for the 
recovery of amnesias, for the reairangemont 
and modification of causal factors elicited by 
analysis, and occasionally for dealing with such 
sym])toms us insomnia. 

2. Persuasion may be defined as a process 
wliereby the mental factors responsible for a 
functional disorder are modified by the use of 
logical arguments. The method of a])plication 
is to explain to the patient the nature of the 
condition from which ho suffers and the fact 
that it is not dependent upon organic disease, 
and to demonstrate to liiiii that tho capacities 
he believes he has lost are actually still present. 
To take once again tho example of hysterical 
paralysis of the arm, the patient is shown that 
the signs of an organic paralysis are absent, 
it is explained to him that the loss of power is 
due merely to a temx)oraTy loss of control, and 
the actual persistence ot the capacity for move- 
ment is demonstrated by, for instance, sup- 
porting the arm for a time and then removing 
the support while tho patient’s attention is 
diverted. In all probability the arm will 
preserve its position fur a time sufficient 
for the patient to rualizc that ho must have 
actually used his own muscular power. In 
these and similar ways tho xmtient is 
idtimately convinced that his j)araly8is is 
disappearing, and as a result it actually does 
disappear. 

The limitations and sphere of application of 
persuasion are much the same os in the case 
of suggestion. Like the latter, it is essentially 
dependent upon tho pioduction of the con- 
viction aimed at, and is therefore also only 
suitable for cases where a conviction of con- 
verse tyx)e is tho factor immediately responsible 
for the symptoms. It is superior to suggestion, 
however, in that it calls to its aid all the 
available forces in the patient’s mind, instead 
of being merely thrust therein by extrane- 
ous powers. Like suggestion, it is extremely 
valuable when combined with other methods 
of treatment. 

3. Analyiv may be defined as the elucidation 

I of the various mental causes rcsx>onsible for a 

disorder, with a view to the removal of the 
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disorder by the removal or alteration of its 
causes. In this sense analysis has a very broad 
meaning, and must not be idcntifi<^ with 
psychoanalysis. The latter is, of course, one 
variety of analysis, but it is based upon certain 
definite causal theories devised by Freud, and 
the name should be limited to the particular 
mode of investigation and treatment initiated 
and elaborated by him. It should clearly be 
understood that all analytical methods owe a 
great debt to Freud, and that they are all based 
at least in part on the conceptions which he has 
introduced into modem psychology. 

These various methods of analysis have as an 
essential common feature the fact that their 
main endeavour is to discover the precise 
mental causes resjjonsible for a psychogenic 
disorder. They differ considerably in detail, 
but these differences are largely dependent 
upon the varying dcj)ths to whicli the investi- 
gation is pushed, some being content with the 
elucridation of the proximate causes, others 
insisting upon the furtlier analysis of the 
})Toximate causes into their ultimate elements. 
The causal factors are frequently not on the 
surface of the mind, but buried as it were in its 
depths, and the problem is always to ascertain 
the nature of these deeper factors by the evi- 
dence accessible on tlie surface. The methods 
erni)loycd are therefore comparable to the 
ju'ocedures by which we deduce the nature of 
cliangci) in the lungs from tlie signs, tactile, 
visual, and auditory, whujh are observed on 
the wall of the chest. For this purpose it is 
necessary to be acquainted with the various 
ways in whicli deeper mental factors influence 
tlie surface of the mind, so that the existence 
of the former may be deduced from the signs 
obsi*rvublc on the latter. In other words, a 
knowledge of jjsychological laws and mechan- 
isms is required. In some cases the knowledge 
need merely be of a simple and everyday char- 
acter, but in other cases analytical methods of 
treatment can only be carried out by the 
expert. 

The sj there of ajtplication of analysis covers 
the wliole held of the psychoncuroses, and 
possibly some part of the psychoses. It is 
indeed an essential constituent of any adequate 
psychotherapeutic treatment. In cases where 
mental conflicts play a predominant iiart in 
the causation, as for example in the anxiety 
neuroses, it is absolutely essential. In those 
conditions where suggestion and persuasion 
are important etiological factors — in hysteria 
and functional disturbances of various organs, 


for instance — some degree of analysis is also 
necessary for completely satisfactory treatment, 
though much may be done here by tho other 
methods already described. 

Psycho-aTidlysis . — ^Although the validity and 
utility of Freud’s method of investigation 
and treatment are still the subject of great 
dispute, it is rapidly acquiring a dominating 
position in clinical psychology. It is not pw- 
sible here to attempt any description of its 
nature and technique, nor indeed of any of 
the modern analytical methods. For this tho 
reader must be referred to the literature. 

1. Be-edneation is the process whereby a 
disordered function is trained or educated to 
return to its normal mode of activity. Properly 
speaking, it should not bo regarded as standing 
upon the same level as the three processes 
already described, but rather as a secondary 
weapon used to complete the results achieved 
by the other processes. When, for example, 
an hysterical paraplegia has been removed by 
suggestion or x)ersuasion, the patient will 
probably at first walk with an unsteady and 
defective gait, lie-cducation is then required 
to train the movements of tho limb back to the 
normal standard of precision. Again, in a cose 
of functional dyspepsia where the patient has 
become unable to take any but liquid food, the 
various mental factors which have produced 
the condition must first be dealt with, and 
then the digestive functions will require a 
gradual and careful re-education to accustom 
them once more to a normal diet. 

Combixied methods. — Although the four basic 
processes of psychotherapy have been described 
separately for the sake of clearness, they are 
in actual practice generally used in combina- 
tion, and such a combination is really essential 
for efficient treatment. For this purpose the 
various mental factors which have produced 
the disorder have to be elucidated, and this 
process requires the employment of analysis. 
Certain cases only call for a comparatively 
superficial analysis, while in others the proxi- 
mate causes thus elucidated have to be dis- 
sected into their ultimate elements. This is 
dependent upon the nature of the disorder and 
the individual character of the case, but in 
every instance the causes must be unearthed to 
the extent which will enable them to bo dealt 
with. This investigation satisfactorily con- 
cluded, the next stage is the removal or modi- 
fication of the causes thus discovered, and here 
suggestion, persuasion, and re-education are all 
capable of being employed. The physiciaa 
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must, in fact, make use of every available 
agency to achieve the purpose of modifying the 
patient’s mental processes so that they no 
longer lead to the production of disorder. 

Brrnaud Hart. 

PTERYQ lUM (xc'c Conjunctivitis). 

PTOMAINE POISONING {see PoisoiioiH 
Food^, under Poisons and Poisoning). 

PTOSIS (see Eyelids, Afeectjons of; 
Visceroptosis). 

PTOSIS, CONGENITAL {sec Eve, Con- 
genital Abnormalities of). 

PTYALISM {see Saliva, Anomaues of 
Secretion of). 

PUERPERAL ECLAMPSIA.— A state of 
convulsions oceurring in a pregnant woman, 
and probably due to toxa^iiia of maternal 
hepatic or of fcotal origin, or botli. 

Etiology. — The condition is invariably 
associated with albuminuria, whieli is really 
only one of the manifestations of a general 
toxaemia giving rise to a kidney lesion as well as 
to the convulsions. It occurs most commonly 
in first pregnancies, but may accompany a twin 
pregnancy in a multipara. When convulsions 
occur in a multipara they arc usually uhc result 
of long-standing renal disease, and should bo 
classed as ura3mic rather than as eclamptic. 
The causation of eclampsia has been muc*h 
debated, and an enormous amount of research 
of a chemical nature lias been done on the 
subjee.t. At tlie presemt time tlic disease is 
regarded as the result of a toxsomia cither of 
maternal hepatic or of foetal, i.e. placental 
origin ; it is more than likely that both influ- 
ences may j)lay a part in the same case. The 
underlying idea of the hepatic toxsemia of 
pregnancy concerns the function of the liver in 
relation to nitrogenous metabolism. If it can 
be assumed that one of the functions of the 
liver is to change nitrogenous waste material 
into some form in which it is easily excreted 
by the kidneys, then a failure on the part of the 
liver would result in the retention of these 
substances in the blood-stream, because the 
kidneys would be unable to excrete them. 
The result would be a general poisoning of 
the x^^tient, an auto-intoxication, cax)able of 
damaging the kidneys, producing albuminuria, 
and by its action in the brain causing con- 
vulsions. It is not known what the poisonous 
substance may be, but it seems probable that it 


is one of the antecedents of urea. Further, it 
is not known why the liver should fail in this 
manner, but it is possible that this organ is 
damaged by some poisonous substance of 
f mtal origin, perhaps generated in the placenta. 
The placenta undoubtedly exercises excretory, 
as well as respiratory and nutritional functions, 
and consequently has an influence on nitro- 
genous metabolism comparable to that of the 
liver of the mother. If the placenta fails in 
this function, the maternal liver will have fcetal 
waste products to deal with as well as tlioso of 
the mother, and may break down or be actually 
damaged by the unusual strain thrown u^x)!! it. 
A further and somewhat curious way in which 
X>laceiita] intoxication may be caused is believed 
to be by the introduction of foreign proU'in into 
the blood-stream, by the deportation of actual 
j)ortions of chorionic villi. This fascinating 
observation — for deport(*.d villi have been seen 
in maternal organs - requires further confirma- 
tion before it can be finally ae.cex)ted. 

Character of the fits. — Tlic convulsion is 
very like an epileptic fit, but diflers from it in 
that there is neither aura nor cry. The fit 
consists of three stagers, the tonic, the clonici 
and the comatose. In the first stage there is 
8]>asm of all the voluntary muscles, lasting a 
few seconds; in the sc^cjoud, all the voluntary 
muscles act with a jerky, twitc^Jiing motion 
producing most irregular respiration and blu<j- 
ness of the i)ationt from deficient blood aera- 
tion. The second stage, as . ’’ule, lasts about 
a minute. In the third stage the patient is 
comatose, with stertorous breathing; its dura- 
tion is about a quarter of an hour. In bad 
(‘ases the ])atient may remain comatose best ween 
the fits for many hours. The number of tits is 
very variable, and, os a rule, depends upon the 
ellicaoy of the treatment adox)ted. During the 
fit the xiatient usually bit(is licr tongue, and 
may injure herself by falling, striking her head, 
or burning herself on the fire. 

Premonitory symptoms are usually well 
marked and of great imx)ortance, as their 
recognition enables treatment to be adox>ted 
which may i>rcvcnt the occurrence of con- 
vulsions. Albuminuria and mdema of the face, 
limbs, vulva, and abdominal wall may x>recedo 
the convulsions by a few hours or days. In 
some cases these symxjtoins axqicar weeks before- 
hand, but it must be agreed that in the chronic 
albuminuria and drox^sy of pregnancy, eclampsia 
only follows in a small percentage of the cases. 
Headache, giddiness, disturbances of vision*— 
weakness or partial blindness— vomiting, epi- 
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gastric pain and gradually increasing drowsi- 
ness are symptoms which usually herald the ap- 
proach of the fits. In some cases the onset of 
the fit is so sudden that these symptoms may 
not have had time to appear or may have been 
unnoticed. Of more scientific v^ue is the 
gradual diminution of the amount of the urea 
excretion and a gradual rise in the blood- 
2 )ressure. These obviously can only be investi- 
gated when patients are found complaining 
of premonitory symptoms. During the fits 
the blood-pressure is always high ; the urinary 
secretion often ceases altogether, and con- 
sequently urea excretion Is in abeyance. 

Diagnosis. — ^Usually there is no doubt as to 
the nature of the fit, but it must be remembered 
that a pregnant woman may have fits due to 
other causes. Among them must be placed 
hysteria, apoplexy, meningitis, cerebral syphilis 
and cerebral tumour. The difierential diagnosis 
of these conditions is outside the scope of this 
article, but the main points in the diagnosis of 
eclampsia may be not^ ; they are the pregnant 
state, albuminuria, deficient urea excretion, 
considerable diminution in the urine, and great 
rise of blood-pressure. 

Prognosis depends to a large extent on the 
treatment adopted, rapid delivery being always 
greatly in the patient’s favour. In general 
terms, it may be said that many fits, con- 
tinuous coma, high temperature, and delayed 
delivery are of grave import ; whereas rapid 
and safe delivery with few fits, and a patient 
who is regaining consciousness and beginning 
to secrete urine, means almost certain recovery. 
The mortality is gradually diminishing with 
increased knowledge of the best treatment, and 
nowadays should be well under 10 per cent. 
It must be admitted that there are some cases 
in which the liver is so irretrievably damaged as 
to bo incompatible with life, but unfortunately 
there is no way by which such cases can bo 
recognized. 

Pathology. — Only in the kidneys and liver 
are constant lesions found. Post mortem the 
kidney shows changes indicative of an acute 
tubal nephritis — cloudy sweUing, necrosis, and 
loss of staining power of the nuclei of the 
lining epithelium of the convoluted tubules; 
the glomeruli are not affected. The liver 
shows areas of hsBmorrhage and necrosis, 
sometimes microscopic but often large and 
conspicuous, secondary to thrombosis of the 
small perilobular veins and capillaries. 

Modes of death. — Death is usually the 
result of exhaustion consequent upon the fits 


and toxaemia. It may, however, occur from 
asphyxia, due to the excessive salivation and 
bronchial secretion which sometimes occur. 
This is particularly likely to happen if 
pilocarpine is used as one of the means of 
treatment : this drug should therefore be 
avoided. 

Treatment. — II the case is seen in the pre- 
monitory stage, induction of premature labour 
by the bougie method or the use of a small 
hydrostatic bag is called for, the chief indica- 
tions being increased drowsiness, scanty urine, 
and rapidly diminishing urea excretion. While 
waiting for delivery, give a saline purge, direct 
that l^ge quantities of fluid be swallowed, and 
inject morphia hypodermically. Some authori- 
ties have advised the administration of thyroid 
extract in large doses, and claim good results 
from it. There can be no harm in giving a 
6-gr. dose, watching its effect, and repeating it 
if it appears to be beneficial. Although it is 
important to deliver as quickly as possible, 
delivery must be accomplished with every pre- 
caution against sepsis and injury ; the so- 
called accouchement force plays no part in the 
treatment of eclampsia. 

When fits have occurred, treatment must be 
directed towards stopping or lessening their 
number, eliminating toxins, and re-establishing 
the renal secretion. Empt^^ing the uterus 
stops the fits in the great majority of cases at 
once, so that this must be the first consider- 
ation. As CsBsarean section empties the uterus 
in a few minutes with perfect safety in the hands 
of a skilled operator, it would at first sight 
appear to be the ideal method of treatment, but 
experience fails to show that it gives better 
results than the less heroic plan to be described. 
Further, it is not always possible to perform the 
operation with safety, owing to the surround- 
ings of the patient, the lack of a skilled operator 
or skilled assistance, or the absence of para- 
phernalia for asejitic technique, etc. Never- 
theless, the operation has its place, and should 
be performed if the case is clearly desperate — 
one in which the fits have already been numer- 
ous, with continuous coma, and the patient is 
not in labour, but has a long, hard, imdilated 
cervix. 

To cmjity the uterus by inducing labour, 
time is required, during which the patient must 
have no fits, or as few as x)ossible, and her 
blood-pressure must be reduced. Various drugs 
have been used for this purpose, e.g. chloro- 
form, morphia, chloral and bromides, and 
veratrum viride. Chloroform is now ruled out 
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PUERPERAL FEVER 


owing to its own dangerous effect upon the 
liver when administration is prolonged. Mor- 
phia has given moderately good results in the 
past, gr. being injected hypodermically and 
followed by ^ gr. in two hours’ time if the first 
dose has not had a pronounced effect. Chloral 
and bromide arc practically iiseless, and may be 
left out of consideration. On the other hand, 
verairum viride, of all the drugs used, has given 
the best and most constant results. In the 
form of veratrone, an aseptic solution con- 
taining the active x>rinciples in stable form, and 
given intramuscularly in a 1 c.c. dose, the drug 
l)roduce8 most remarkable effects, lowering the 
blood-pressure, lessening the number of the 
licart-boats per minute, and usually stopping 
the fits for many hours. Though an extremely 
dangerous drug in a healthy subject, in 
eclampsia it seems to have no dangers what- 
ever. As long as the blood-pressure is high, the 
patient plethoric, and the heart acting too 
(juickly, veratrone may be given in the full 
dose of 1 c.c. To an anaamic patient with a 
blood-pressure only slightly increased (a very 
rare combination in eclampsia), only half the 
dose should be given. Veratrum viride has 
been used constantly in America in the treat- 
ment of eclampsia, but has never been much 
employed in this country owijig to the unstable 
nature of the prex’arations and its consequent 
iiselessness. Veratrone is stable, effective, and 
keeps for long periods. 

The dose of veratrone having been given, the 
next procedure is to induc<j labour. This 
is best aecoinx^lished by rux)turing the mem- 
branes and inserting a small hydrostatic bag 
into th(s amniotic cavity, first dilating the 
c(‘rvix with metal dilators, if necessary. It 
is noteworthy that the csca])e of the liquor 
amnii alone will oft<m stop the fits, and is 
very good treatment. While one is waiting 
for the uterus to einx)ty itself, the skin, bowels, 
and kidneys must be encouraged to act, the 
skin by a hot wet x>ack, the bowels by a large 
re(!tal saline washout ; and the kidneys by 
hot applications to the loins, by making the 
patient drink if conscious, or by giving rectal 
saline infusion if unconscious. During this 
time she should be kept as quiet as possible in 
a darkened room, and no fo(^ should be given, 
only water being allowed. 

These are the steps that have to be taken 
if a case of cclam]3sia is to bo treated suc- 
cessfully, and success can only be looked for 
by carrying out the method in its entirety. 
As a rule, the uterus mtist be left alone to 


empty itself, and this can only be done with 
perfect safety if the patient is having no fits, 
the pulse hi^ lessened in frequency, and the 
blood-pressure has diminished under the in- 
fiuence of the veratrone. If it is necessary to 
hasten delivery, forceps may bo used when the 
cervix is fully dilated, or bipolar version may bo 
performed when the os uteri admits two fingers 
easily, hut no damage must he dom to the patient. 

Usually the symptoms clear up very quickly 
after delivery. The kidneys raxudly begin to 
secrete urine, and the albuminuria disappears 
within two or throe weeks, leaving no per- 
manent injury to the kidneys. Sometimes the 
patient remains unconscious for many hours or 
days, but as long as the kidneys are acting this 
need not be regarded as a serious symptom. 
Eye disturbances, even total blindness, may 
X>ersist for some time, but generally these 
troubles disax>pear cornxdetely. They are due, 
as a rule, to a temporary albuminuric retinitis. 

Tiios. G. Stevkns. 

PUERPERAL FEVER.—The term ‘‘puer- 
peral fever ” is a popular one for any disease 
which results from infection of the generative 
tract after labour. It includes such conditions 
as puerperal sapreemia^ si ptUcemiii, and pywmia, 
with the local lesions whic;h accompany them. 
Septic infection after abortion may also bo 
ineluded under the same heading, as the lesions 
and manifestations are similar. The minor 
degrees of infection arc coinir m, but the more 
serious ones show a slowly but gradually 
diminishing incidence as our knowledge of the 
means of preventing them increases. The use 
first of antiseptics and then of sterilized rubber 
gloves has led to a coiLsiderable diminution in 
the number of cases, but it must bo admitted 
that this improvement has been more 
nounced in lying-in institutions than in the 
private practice of doctors and mid wives. For 
this the surroundings of the x)atients, especially 
of the x>oorcr classes, are blamed, often quite 
unjustifiably. Open drains, cesspools, badly 
tr‘»q)ped water-closets, and dirty clothing have 
been looked ux)on os causes of puerperal sepsis 
without the least justification, and have nothing 
whatever to do with the actual exciting causes. 
These defects may conduce to chronic iil- 
hcalth, and so render the patient less resistant 
to infection, but they arc not concerned at all 
with the conveyance of infection. Tlie actual 
source of the infecting agent lies in the x>atient 
herself, or in the hands, instruments, and 
appliances of the doctor or midwife. The 
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patient herself is placed first because the 
infecting organism is not infrequently present 
in the lower part of the vagina and is probably 
derived from the intestinal tract. The com- 
monest organism found in cases of puerperal 
sepsis is a streptococcus of the fsecalis typo, 
occurring in short chains, and found more often 
in the milder cases ; while the Streptocoeem 
pyofjcneSf in long chains, is more usual in the 
very serious types. There is no doubt that the 
infection in the vast majority of the cases is 
autogenous, in the sense that the organisms are 
]Tosent from the first in the patient's vagina or 
cervix ; but it is also certain that digital or 
instrumental examinations and operations pick 
up these genns from the vagina and carry them 
up into th(^ uterus. The fact that many cases 
of puorjjcral sepsis, both mild and severe, oc(;ur 
in jjatients who deliver themselves without any 
vaginal examination or operative interference 
is proof jjositivc that autogenous infection must 
occur. In such cases it must he allowed that 
the organisms arc at least present in tlie cervix 
from the beginning. The transference of in- 
fecting organisms from one ])atient to another 
must be a very rare occurrence now, although it 
w*as common enough in the ]mst, when epi- 
demics of ])ucrpcral scpticfismia occurred in the 
juactice of individual medical men. The 
jiropcr use of sterilized gloves is an absolute 
safeguard against direct infection by the 
hands from one puerperal case to another, or 
from eases of erysijiclus, septic wounds, 8e])tic 
throats, etc,, to a lying-in woman. While the 
streptoeof^eus is tlie usual organism and is 
practically always found, infections by other 
organisms, particularly the Bacillus evU covi^ 
munis, may occur. These, however, are second- 
ary, both in incidence and in iini)ortance, to the 
ever-i>rcsent streptococcus. 

As in every other infective disease, the result 
de}Mmds upon the virulence of the organism 
and the resisting powers of the patient. When 
virulence is high and resisting powers are low, 
the worst forms of septicaemia result. Strep- 
tococci may be demonstrated in the passages of 
})atients who show no symptoms of infection at 
all. The reason why lying-in women are prone 
to infection is found in the presence of the 
placental site with its open blood-vessels, and 
in the obvious or minute lacerations which in 
every case occur during delivery. Severe in- 
fection of a puerperal laceration, however, is a 
rare event, placental-site infections being much 
more frequent and serious. It is common 
enough to meet with a badly-infected perineal 


laceration, but in such a case it is a practical 
certainty that the placental site is also in- 
fected, and is the real source of the important 
symptoms. 

Puerperal Sapr^emia 

The minor cases of puerperal sepsis are usually 
classified as cases of puerperal sapreemia — the 
poisoning of the patient by the products of 
decomposition. They depend, as a rule, upon 
the presence in the uterus of a small frag- 
ment of placenta, membranes or bloodclot — 
dead tissues which have become infected with 
organisms and have undergone decomposition. 
They may consist merely of minute fragments 
of bloodclot adhering to vessels at the placen- 
tal site, or may be obvious pieces of placenta. 
The infecting organism is the fsBcal strepto- 
coccus, of low virulence, whiesh in the presence of 
dead tissue is a facultative saprophyte, and 
causes decomposition. The resulting products 
— chemical substances (ptomaines) and gases 
—are absorbed into the blood through the 
uterine wall and cause symptoms of septic 
intoxication. In cerrtain caseii shreds of de- 
vitalized tissue ill lacerations may decompose 
for the same reasons, but this is not common. 
Although saiireemia occurs often enough in 
patients when no iutra-uterine manipulatiou 
has occurred, manual removal of the placenta 
is a most important predisposing cause ; it may 
he said with truth that this manipulation is 
almost invariably followed by some mani- 
festation of sepsis and often by a very severe 
infection. 

Symptoms. — On the second or third day 
after delivery there is a rise of temperature, 
slight at first but gradually increasing for two 
or three days. Usually the temperature does 
not rise higher than 101°~102° F., but when the 
decomposing material is large in amount very 
high temperatures may be met with. There is 
no rigor, and general symptoms, as a rule, are 
sliglit, jierhaps a headache and some pain or 
tenderness over the uterus. The locliial dis- 
charge is free ; it is usually offensive, and may 
he brown or almost black in colour. A definite 
sign is subinvolution, the uterus remaining at 
the same height above the pubes until the 
symptoms subside. There is no diminution in 
the amount of milk secreted. In the majority 
of cases, in which the decomposing material is 
small, the symptoms last from five to seven 
days ; the temperature slowly subsides, the 
uterus gradually involutes, and complete re- 
covery occurs, no local lesion of the uterus or 
adnexa persisting In most cases no actual 
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decomposing mass is extruded, the material 
being very small in amount and disappearing 
completely by solution during the process of 
decomposition. In a few, a piece of decompos- 
ing placenta, membrane or clot is passed and is 
seen on the pad ; in a still smaller number of 
cases, perhaps in 5 per cent., the decomposing 
material has to be removed by a finger under 
an anaesthetic. Decomposition of a piece of 
chorion is a very rare event, and consequently if 
a piece of chorion is thought to be retained, it 
should be left alone ; it nearly always slips out 
or breaks up and disappears. 

Results. — ^The organisms causing decom- 
position rarely infect the endometrium, but if 
they should do so, involution is slow and a very 
mild chronic form of endometritis may result. 
This gives no symptoms at the time but may 
show itself by menorrhagia, leucorrhcca, and 
backache later, when menstruation is re- 
established. Slow involution and persistent 
red locliia for three or four weeks are common. 
Severe sepsis is very rarely seen when there is 
decomposing material in the uterus. In the 
worst cases the uterus is usually empty and the 
discharge inofiensive. Sepsis may, however, 
develop in a case which began as a simple 
sapreemia. That it occurs no more fre- 
quently, although the organism concerned is 
always a streptococcus, is proof of the high 
resisting powers of the patient in most cases. 
Retroversion and retroflexion of the uterus 
follows in many of these minor cases, owing to 
the soft subinvoluted uterus falling back into 
the hollow of the sacrum and becoming per- 
manently forced down by intestinal pressure on 
its anterior surface. 

Treatment. — Active treatment for the in- 
terior of the uterus is very seldom required, as 
the symptoms subside spontaneously. All that 
is necessary is to sit the patient almost upright in 
bed so as to promote drainage from the vagina 
and prevent retroversion. Ergot should be 
given in the form of the liquid extract in doses 
of 1 dr. three times a day, with 10 min. of dilute 
sulphuric acid in water. Vaginal douches are 
uncalled for ; they may not be harmful but 
are quite useless. Intra-utcriiie douches are 
also valueless, and may actually do harm by 
introducing more sepsis. They cannot dis- 
lodge adherent fragments of clot or placenta, 
nor can they disinfect the interior of the uterus. 
The only real difficulty is to recognize the cases 
which require digital exploration of the uterus. 
If the temperature is unusually high, say 
103® or 104® F., and remains at this level for 


two or three days, with very offensivo lochia 
and a very tender uterus, the uterus ought to 
be explored. This must be done under an 
anaesthetic, the surgeon wearing sterilized 
gloves. The vagina must be prepared by swab- 
bing it out with tincture of i^ine, and the 
interior of the cervix should bo treated in a 
like manner, first pulling it down with a v<»l- 
sella. The finger is then introduced into the 
uterus, the fundus being pushed down by the 
other hand on the abdomen, so that the finger 
may be enabled to explore every j)art of the 
cavity. Any retained tissue must be detached 
and hooked out with the finger ; small fragments 
remaining may be broken up with the finger, but 
the curette should not bo used. This instrument 
plays no part in puerperal sepsis, for the large 
flabby uterus opposes no resistance to it and 
tissues which the finger disc'overs and removes 
would be missed by tlio curette. Moreover, the 
softened walls of the uterus in tho puerperal 
state are very easily perforated by it. After 
removal of any decomposing tissue, the uterus 
should at once be washed out with hot sterile 
salt solution (L dr. to a i)int), but this should 
not be repeated. Tliere is no harm in using a 
solution of lysol or other non-poisonous ar>ti- 
septic, but it does no more good tlian salt 
solution. Recovery Ls usually rapid after the 
evacuation of tho uterus. 

Puerperal Septicvemia 

In this group of cases th sepsis is more 
severe, the i)atient being poisoned by tJie 
growth and multiplication of organisms in the. 
tissues and blood- stream, and by the toxins 
which they produce. The organism is always 
a streptococcus, either the long Sir, 2)yofje}tes, 
or the short Str.fcscalis. The ]>oint of entrance 
is usually the placental site, but in one form 
with a definite local lesion (pelvic cellulitis) it 
is through a laceration of the cervix. Although 
septicoimia may and docs occur in unexamined 
cases and in unassisted labours, it is much more 
frequent in cases where there has boon much 
intra-uterine manipulation, particularly iu j)Ia- 
centa prsevia and in manual removal of the 
placenta. Manipulations inside the amnion are 
far less dangerous tlian those iu which the 
fingers come into actual contact with the 
placental site. 

Puerperal septiceemia affects the patient in 
exactly the same way as surgical septicemia. 
Starting locally, the infection may spread by 
the usual channels, i e. the lymphatics or the 
blood-stream or by direct continuity of tissues ; 
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ifc may be accompanied by important local 
lesions such as pelvic peritonitis and pelvip 
cellulitis, or it may prove fatal in a very short 
time by a generalized toxaemia without showing 
any evidence of a local lesion at all. 

Symptoms. — The disease begins about the 
third day after delivery, practically always 
with a rigor, followed by a sharp rise of tem- 
perature and an increase in the pulse-rate out 
of proportion to the rise of temperature. The 
patient rapidly becomes very iU, may be 
delirious, perhaps has diarrhoea, has no appetite 
for food, and in fact contrasts very strongly 
with the patient sufFering from saprsemia, who 
is never really ill. The worst cases end fatally 
within a week without the development of a 
local lesion ; in them (and only in them) the 
milk secretion does not appear and the lochia 
become very scanty or may cease altogether. 
There are a very high temperature, a pulsc- 
rato inordinately high, rapid wasting, repeated 
rigors, diarrhoea, vomiting, and delirium. 

In the less severe cases, in which local lesions 
appear, the patient may be desperately ill with 
many of the foregoing symptoms, and yet 
treatment of local lesions as they appear often 
leads to complete recovery. The whole prog- 
nosis of puerperal scptic®mia depends on the 
presence or absence of local lesions. These 
local lesions may be termed primary and 
secondary, all x^clvic lesions being included in 
the former, while lesions at a distance, in the 
skin, joints, pleurae, pericardium, meninges, etc., 
may bo termed secondary. 

Fdmary lesions. — The first local lesion is 
always a septic endometritis when the placental 
site is the point of entrance of the infection. 
From the endometrium the infection may spread 
by direct continuity of tissue to the uterine 
muscle (metritis) and to the cellular tissue of 
the broad ligament (pelvic cellulitis or parame- 
tritis). The latter, however, is more often the 
result of an infected laceration of the cervix, 
and in any case is now a comparatively rare 
disease. The second method of spread of 
infection is via the lymphatics, and as the 
lymphatics from the uterus communicate 
with the peritoneum, a p(;ritonitis results; 
it is nearly always localized to the pelvis 
(pelvic peritonitis or perimetritis), but occa- 
sionally is generalized from the first. Pelvic 
peritonitis is by far the commonest local 
lesion in puerperal septicsemia, and is accom- 
panied by local inflammations in the pelvic 
organs, particularly in the ovary and Fallopian 
tubes. Ovarian abscess is the most frequent 


outstanding lesion found in operations for 
puerperal pelvic peritonitis ; pyosalpinx occurs 
also, but is not so striking a feature. The 
ovary is infected directly through the lym- 
phatics, but the tubal infection is from the 
peritoneum via the abdominal ostium. 

When the infection spreads by the blood- 
stream its first effect is thrombosis of the uterine 
veins ; this is followed either by thrombosis of 
the ovarian vein (commonly) or of the internal 
iliac vein. Extension of infection in this 
manner provides the examples of what is 
commonly called puerperal pyaamia or throm* 
botic septicaemia, which is rare, but quite 
distinctive. It is recognized by daily rigors 
and very wide excursions of the temperature, 
daily rises from normal to 104° or 105° F. being 
the rule. As the only local lesion is a throm- 
bosed vein, which may suppurate, it is not 
at all easily detected. Although these local 
lesions are usually quite separate and dis- 
tinguishable, cases are sometimes met with in 
which they coincide. Local peritonitis and 
ovarian abscess cannot develop without pro- 
ducing some degree of cellulitis, but cellulitis 
usually occurs without any involvement of the 
peritoneum at all. Thrombosed veins are 
always accompanied by more or less cellulitis of 
the perivascular tissues. In the mildest cases 
the only localized lesion may be a septic endo- 
metritis showing itself by subinvolution, pelvic 
pain and a purulent discharge from the uterus. 

The secondary lesions may occur with lym- 
phatic or thrombotic septicaamia, and differ in no 
way from those of surgical septicsBmia. Arthri- 
tis, pleurisy, pericarditis, pneumonia, menin- 
gitis, abscess of the liver, and local abscesses in 
the skin may all complicate any case of severe 
puerperal septicsBmia, and display their own 
distinguishing features. Among the minor 
lesions seen are suppurating wounds of the 
perineum and vagina, the so-caUed puerperal 
ulcers. 

Diagnosia and treatment. — Dia^osis is 
not usually difficult, but occasionally it is not 
easy to distinguish Bopticsemia from some other 
intercurrent ^ease such as influenza, typhoid 
fever, pyorrhoea alveolaris, pyelonephritis, and 
other specific zymotic infections. The severity 
of the symptoms at the beginning, the rigors, 
and the extreme depression of the patient 
usually suffice to distinguish septicssmia from 
the milder cases of saprosmia. 

In any severe case the first step must always 
be to find out the nature of the infecting 
organism, for purposes both of diagnosis and 
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of treatment. With this object some discharge 
must be taken direct from the interior of the 
uterus and cultmes made. It is sufficient to 
expose the cervix by a speculum, and then, 
holding up the anterior lip with a tenaculum, 
to pass a sterile swab on a wire into the uterus 
and withdraw it, soaked with discharge. It is 
practically impossible to avoid contamination 
with cervical organisms, in spite of the varied 
appliances invented by bacteriologists. The 
real organism, a streptococcus, will always be 
found, and if not pure can be separated by 
subculture. While doing this there is no harm 
in passing the gloved finger into the uterus to 
make sure that there is no gross retention of 
placenta, membrane, or clots, but it is useless to 
give an intra-uterine douche, and worse than 
useless to curette the uterus. If the uterus is 
making any effort to combat the infection, a 
protective barrier of leucocytes is marshalling 
in the endometrium ; a curette will remove 
this important layer, will bare fresh areas to 
the infection, and produce a disastrous result. 

A pure culture of the streptococcus concerned 
having been obtained, a vaccine must be made 
as quickly as possible. Vaccines will not cure 
the worst cases, nor will they prevent local 
lesions, but that they have lowered the mortal- 
ity there is no doubt, and that the patient’s 
general condition is improved by them is 
manifest. The vaccine must be autogenous, a 
stock vaccine seldom having any effect. In 
giving the vaccine it is usual to begin with a 
small dose of one Tnillion organisms, to repeat 
this in about thirty-six hours, to increase it 
to two million in about forty-eight hours, and 
then to be guided by the condition of the 
patient as to further increases and the duration 
of the intervals. As a rule, the larger doses are 
given at weekly intervals. 

Nothing further can be done for the 
septicssmia itself, except to feed the patient as 
much as possible, to give stimulants when the 
heart shows signs of failure, and generally to 
aid the patient’s resisting powers. It is not 
necessary to give drugs to bring down the 
temperature, and there are none which have 
any specific effects. 

When the treatment of local lesions is in 
question much judgment is required as regards 
operative inteHerence. General peritonitis 
should be treated by laparotomy and drainage 
as soon as diagnosed, but the results are very 
disappointing. Local peritonitis and ovarian 
abscess must be treated by laparotomy and 
removal of the ovary entire, if j)ossib]e, along 
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with the tube on the affected side, drainage 
being employed in all such cast's. When there 
is no evidence of suppuration, many cases of 
local peritonitis clear up spontaneously, leaving 
numbers of pelvic adhesions. When an abscess 
forms behind the uterus and pre^sses down 
Douglas’s pouch, the safest treatment is to 
open the abscess through the posterior vaginal 
fornix. The fact that such abscesses are often 
ovarian does not alter the appropriateness 
of this avenue of approach. Pelvic cellulitis 
commonly undergoes resolution, but when it 
suppurates, the small abscess tends to point in 
the groin, following the romid ligament. It 
should therefore be opened in that situation. 
When thrombosed veins have been the cause 
of the symptoms the question of an operation 
for their removal has arisen. Such operations 
have been recorded, and probably in the future 
will be done with greater success. It is a 
matter of experience, however, that many sucli 
cases recover without operations after long 
illnesses. The treatment of suppurative endo- 
metritis should be direcU'd towards assisting 
drainage from the uterus, by sitting the 
patient up in bed. When the discharge is 
scanty the injection of hyi^ertonic solution 
(5 per cent, sodium chloride with 1 per cent, 
sodium citrate, 2 oz. twice a day) will often be 
found useful in promoting the lymph flow and 
leading to resolution. To give the', injection 
easily, a rubber drainage-tub^' may be passed 
up to the fundus and allowed to project at 
the vulva. This will drain the uterus and at 
the same time facilitate the injection of the 
solution. Tnos. 0. Stevkns. 

PUERPERAL INSANITIES (including 
those associated with pregnancy and 
lactation). — ^Under the term “puerperal in- 
sanities ” arc included different kinds of mental 
disturbance in which childbirth acts eitlicr as a 
direct cause, or as the final strain to an organ- 
ism already predisposed to a mental breakdown. 

Acute infective delirium has become Ci)in- 
paratively rare as aseptic procedures during 
labour have been jKsrfected, but milder con- 
fusional and exhaustive forms, mania, melan- 
cholia, and delusional cases occur. Either de- 
mentia praecox or paranoia may show its first 
symptoms during pregnancy, the pucriieriuni, 
or l^tation. 

Etiology.— The most important predispos- 
ing cause is an insane or neurotic heredity ; 
the unstable brain fails under the strain of 
emotion, physical exhaustion, haemorrhage, or 
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pain. Exciting causes are previous exhausting 
illnesses, worry, grief, the shame attending 
illegitirnato birth and too frequent pegnancics. 
The insanity of lactation occurs chiefly among 
the poor, and may be induced by too prolonged 
nursing. 

Symptomatology. Insanity of pregnancy. 

— Trivial eccentricities and deviations from 
the normal are common, varying from slight 
hysterical symptoms or exaggerated “ long- 
ings ** for p(»euliar kinds of food to definite 
delusions or melancholia. During the first 
few months there are occasionally depression 
and irritability, which usually i)ass off about 
the time of “ quickening.*’ 

A more serious type occurs during the later 
months. Patients show symptoms of depres- 
sion, fear, and anxiety, and become suspicious 
of their husbands, sometimes bringing charges 
of infidelity. This condition may develop into 
definite melancholia or delusional insanity, 
which continues after the birth of the child. In 
these serious cases asylum treatment is neces- 
sary, unless skilled and constant supervision 
can be carried out at home, not only on account 
of the danger of suicide, but because, with 
depressed and confused x>atients, the birth may 
take place without any noticeable pain and 
the child die for lack of attention. The danger 
of infanticide must also be considered. 

During delivery there may be temporary 
excitement, and the ])atient may attempt to 
commit suicide or to kill the child, but after 
the birth the excitement usually subsides. 

Puerperal insanity usually occurs within less 
thau a week after labour, though it is sometimes 
delayed for some weeks. Tlie infective typo 
manifests itself about the third to the fifth day. 
The patient becomes restless, irritable, fright- 
ened, complains of strange thoughts or bad 
dreams, and sleeps very little. She is sus- 
picious, jealous, often takes an aversion from 
her liusband or child, and may attempt to 
kill tlie latter or to commit suicide, llallu- 
ciiiations or delusions of poisoning may develop. 

If the cause is septic infection, the mental 
condition is that of acute delirium, with 
rambling incoherent speech, restlessness, and 
visual hallucinations, accompanied by rapid 
pulse, high temperature, dry brown tongue, 
and constipation. There may bo tenderness 
on abdominal palpation of the uterus, scanty 
and offensive lochia, and suppression of the 
milk. 

In favourable cases the acute stage may 
not last more than a week, but it may be pro- 


longed for a month or more. The excitement 
gradually subsides, sleep improves, and the 
patient begins to take an intoest in her child 
and in what passes around her. In maniacal 
cases there is extreme excitement ; the patient 
is noisy, sleepless, often has exalted delusions, 
and is difficult to control. This maniacal con- 
dition may last much longer than the delirious 
form, but complete recovery ensues in the great 
majority of cases. 

In the melancholia that follows childbirth 
there is depression, with vague fears, anxiety, 
and frequently aversion from the husband and 
others. Delusions of persecution directed 
against herself or her child occur. These 
delusions of persecution may lead to violence 
and homicidal attacks. The depression may 
last for months or years, but recovery need 
not be despaired of if the general health is 
fairly good. Careful watching is, however, 
required for some time, on account of the 
danger of suicidal impulses occurring. In a 
few cases the condition b(^.comes chronic and 
gradually sinks into dementia. 

Insanity of lactation. — This usually takes 
the form of melancholia in exhausted, ansemic 
patients. The early symptoms are dcx)ression, 
fear, sleeplessness, jealousy, or aversion from the 
liusband, sometimes followed by a tendency 
to suicide, infanticide, or homicidal imxiulses, 
or by delusions of persecution or sensory 
hallucinations. 

In simple cases recovery usually takes place 
as the physical condition improves, but it may 
be delayed, or the patient may i)ass into a 
condition of chronic or recurrent insanity. 

Treatment. — One of the first questions 
that arise is that of the desirability or other- 
wise of placing the jiatient in an asylum. If 
the mental disturbance occurs during preg- 
nancy it is desirable to save tlie child from the 
stigma of being born in an asylum, and when 
the case is mild it can be adequately treated at 
home ; all that is needed is care of the general 
health, cheerful surroundings, and as much free- 
dom as x)ossible from worry and anxiety. In 
melancholia the danger of suicidal tendencies, 
most difficult to guard against in a private 
house, must never be forgotten, and unless the 
patient is in a position to afford skiUed nurses 
and is within easy reach of her medical attendant 
she can be far better treated in an institution. 

At the first onset of mental symptoms 
during the puerperium the baby should be 
wean^ and taken away. 

If there be any symptoms of septic infection 
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every effort must be made to combat it at 
once. Should offensive lochia continue, or 
there be any possibility that fragments of 
placenta or membranes have been retained, 
the uterus must be explored and antiseptic 
douches given. 

Everything possible must be done to con- 
serve the patient’s strength and to give her 
sleep. Fresh air and plenty of nourishing and 
easily digested food are essential, and, if she 
refuse the latter, tube-feeding must be resorted 
to unhesitatingly. Alcoholic stimulants such 
as brandy or port wine are occasionally needed 
in exhausted cases. Iron, arsenic, quinine, and 
strychnine are valuable as tonics, and co<l-livcr 
oil is often well tolerated. 

♦Sleeplessness is a serious syinptoni. If it 
is possible to move the ])atient's bed into the 
o))en air during the day she will be more likely 
to sleep well at night, but in acute cases 
St dative drugs are Jiecded. Faraldeliyde is 
safe and most valuable, as it can be given 
repeatedly without ill effects. If there is no 
contraindication, such as haemorrhage, a warm 
bath for 20--30 minutes at bedtime, at a tem- 
perature of 98° F., followed by a cup of warm 
milk, often has a calming effect. 

In every case wluui mental symptoms ap- 
pear, a coni])lcte ])hysical examination should 
be made in order that no signs of disease 
be overlooked. Excitement or delusions may 
prevent a patient from complaining of pain, 
and mask the onset of some acute disease suc*Jl 
as pneumonia. An examination of the urine 
may shid some light on the case. 

E. M. Johnstone. 

PUERPERIUM, COURSE AND MAN- 
AGEMENT OF, — The puerjierium may be 
defined as the period following labour during 
which the woman is r<H:overing from the effects 
of pregnancy and labour and the jjelvic organs 
are returning to their former condition. It 
occupies from six to eight weeks in normal 
cases, but may be prolonged in those which are 
coinplicaUd. 

I. The Mother 

Physiology of the puerperium. — The 

most important events in the pucr£)erium are 
the involution of the uterus, the changes in tlie 
vagina and other pelvic structures, and the 
process of lactation. 

Involution of the ntems. — After labour is 
completed the uterus can be felt by abdominal 
examination ^rising nearly up to the umbilicus 
or to about 5 in. above the top of the sym- 
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pbysis pubis. Intermittent contractions con- 
tinue, but the organ remains firm and retracted. 

During the first twenty-four hours or so 
little change is observed, but after this interval 
rapid diminution in size takes ])1ace ; the 
fundus descends by about half an inch each day, 
though by a gradually duuinishing amount, and 
by the tenth day can only just be felt above 
the symphysis. Afterwards the uterus becomes 
again a |)elvic organ. 

During the first week the c*ervix remains 
soft and tin* cervical canal easily admits two 
fingers ; after a week it admits one finger only, 
and there^ifter diminishes in size daily. 

This proi'CHs of involution is accompanied by 
changes in the surrounding structures. The 
vagina, the ]>elvic floor and diaphragm and the 
uterine ligaments, which have boon stretched 
or turn during pregnancy and labour, gradually 
shrink till they approximate to their former 
condition. 

It is iin[)ortant to realize fully the weakness 
of the pelvic iloor and diaphragm after labour 
in order 1>o ap]>r(‘ciatc the danger cd prola])se 
whicli may result from putting a strain on 
these siiTicf.iires too early by a t oo brief confine- 
ment to bed. This weakness is due m)t only 
to the great distension of the genital canal 
during the juissage of the iJiild biijb also to 
actual tearing of fibres of the fasiual jilanes 
traversed by the. canal. Unless, tlierefore, 
adequaUi time is allowed for the Inhaling of 
these torn fibres befont any strain is thrown 
upon them, protrusion of the bladder or rectum, 
with the formation *)f a cystocole or rectwclc, is 
liable to occur. Tlic enlarged heavy uterus, 
sometimes r(»tro verted, with its relaxed liga- 
inentary supixirts, adds another factor to the 
inifiortant jiredisposiiig caiiw^s of prolapse. 

Lochia. -- In normal cases the lochial dis- 
cdiarge during the first three or four days is red, 
consisting inostiy of blood and decidual re- 
mains ; the colour changes to brown as the 
quantity of blood diminishes, and gradually 
becomes j)aler during the next few days till, by 
the tenth day, it is colourless and very small in 
amount. When the patient gets out of be<i for 
the first time there is often a slight return of the 
lochial discharge with reddish coloration. The 
lochia have a faint and characteristic odour, 
but if they become at all offensive, infection 
and decomposition arc indicated. They contain 
no bacteria till they reach the lower x>art of 
the vagina, where non-pathogenic organisms 
are always present. 

Lactation. — ^The secretion of milk is generally 
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established on the third or fourth day of the 
puerperium. During the first two days there is 
no marked alteration in the breasts, but a 
small amount of colostrum is secreted ; in it 
arc large cells called colostrum corpuscles which 
contain fat globules. On the third or fourth 
day the breasts become swollen, tense and 
full, and the secretion of milk develops some- 
what quickly. It is usually accompanied by 
a feeling of tenderness in the breasts, extend- 
ing down the arms, and sometimes by a 
certain amount of general discomfort ; it is 
not, however, associated with a rise of temper- 
ature. For the first few days the secretion is 
apt to be profuse. 

Urine. — The urine not uncommonly contains 
a trace of lactose and albumin in the early 
puerperium. Contamination by the lochial dis- 
charge must not bo forgotten, and if accurate 
examination is required a catheter specimen 
must be obtained. 

General management of the puerpe** 
rium. 1. Rest. — ^About an liour after the ter- 
mination of labour the patient’s toilet is attended 
to. Soiled towels and linen should bo removed, 
the vulva should be covered with a sterile pad, 
a binder applied, and a hot drink given ; the 
patient should then be encouraged to sleej). 
During the first twenty-four hours she should be 
kept as quiet as possible and may lie on her 
back or on either side according to her comfort, 
a change from time to time being desirable. 
After two or three days, more pillows are 
allowed and more movement permitted, and 
towards the end of a week she may be well 
propped up for meals; after this the semi- 
recumbent position is advantageous, as it 
promotes drainage of the lochia and facilitates 
urination and dcfeecation. 

Length of stay in bed . — The advantages of an 
adequate rest in bed far outweigh any possible 
disadvantages. Under this r6gimc the return 
of the pelvic organs to their former condition 
proceeds most advantageously, and the risk of 
permanent weakness of the pelvic floor with 
prolapse of the uterus is most satisfactorily 
countered. 

If a definite plan be followed, allowing a 
gradually increasing amount of freedom and 
movement, a rest of three weeks should not bo 
irksome. 

During the first week the intervals between 
meals and between the feedings of the infant 
should be spent as much as possible in rest and 
sleep ; during the second week, sitting up in 
bed may be allowed, starting at me^times. 


and gradually increasing in length so as to 
avoid fatigue ; during the third week almost 
any movements on the bed are permissible, 
and in addition massage and modified physical 
exercises should be arranged. Towards the 
end of this week the patient is lifted on to a 
couch and then to a chair, and afterwards 
walking may be begun and the normal manner 
of life gradually resumed. A warning, however, 
should be given that excessive fatigue must be 
avoided for another month at least. 

During the early puerperium a binder adds 
to the comfort of the patient and assists the 
action of the bladder and bowels. A simple 
soft twill or linen band at least 18 in. wide is 
required, and may be fastened by safety-pins or 
by straps and buckles. It should reach down 
well over the hips and should not be applied at 
all tightly. 

2. Asepsis. — Although puerperal infection 
most often results from interference during 
labour, yet it is quite possible to introduce 
infection during the early puerperium through 
lack of cleanliness or by malang a vaginal 
examination. Such an examination should 
therefore be avoided for the first ten days at 
least, unless urgently indicated. 

Should some complication arise demanding 
a vaginal examination or investigation of the 
uterine cavity, this should be performed with 
the same preparation and precautions as for 
a gyneecological operation. 

For an ordinary bimanual examination, all 
necessary information can be obtained per 
rectum. 

Asepsis of the genital canal is maintained by 
keeping the vulva clean and preventing the 
accumulation of the lochial discharge. On the 
completion of labour the vulva is swabbed 
from before backwards with 1 -in-2,000 binio- 
dide solution, and a sterile pad composed of 
absorbent wool covered with gauze is applied 
to it and pinned to the binder in front and 
behind. 

The swabbing is repeated, and a clean pad 
applied as often as it is soiled with the lochia 
and after each action of the bladder or bowels, 
the number of pads required daily depend- 
ing cliiefly upon the amount of the lochial 
discharge. 

Under normal conditions, if a soiled vulval 
pad be examined the red or brown colour is 
seen to be deepest in the centre and paler 
towards the edges ; if, on the other hand, there 
is any infection of the lochia the stain on the 
pad will be deeper at the periphery. 
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FartiGiiIar care should be paid to cleaulinesa 
when any tear of the perineum is present. 

3. Management of the breasts.— If the breasts 
are full and pendulous, comfort may be ob- 
tained from the use of a breast-binder. It must 
be applied loosely ; it at all tight, it is not only 
uncomfortable but tends to check the secretion. 
Directions for the care of the nipples will bo 
found under Infant Feeding. 

The supply of milk may be too copious at the 
onset ; if so, a saline aperient may be given 
once or twice a day ; effervescing sodium 
sulphate, one drachm in half a tumblerful of 
hot water sipped directly after waking in the 
morning, is very efficacious. 

For pain at the onset of lactation, aspirin 
(10 gr.) is very useful, but should only be given 
once from fear of checking the secretion. 

Involution of the uterus.' If the uterus 
remains firm and contracted for an hour after 
the end of labour, the possibility of post-jiartum 
hffimorrhage may reasonably be excluded, and 
it is safe to leave the patient in the charge of 
the nurse. In order to ascertain tliat involu- 
tion is proceeding nonruilly, the height of the 
fundus above the symphysis pubis should bo 
measured at the same hour each morning 
immediately after the patient has passed water. 
The height should be noted daily on the tem- 
perature chart, the 100° F. line being used for 
the level of the top of the symphysis and each 
degree above this representing one inch above 
the symphysis ; by this means an accurate 
record is kept, and any delay or arrest of in- 
volution is noted. This may occur if any 
portion of placenta or membranes has been left 
behind or if any infection of the uterus is 
present. 

Ergot.— A drachm of the liquid extract of 
ergot should be given in a little water as soon 
as the placenta has been expelled. Apart from 
this, it is unnecessary to prescribe ergot after 
normal labour. It may, hovrever, be ordered 
with advantage when there has been hajmor- 
rhage before, during, or after labour ; when the 
lochial discharge remains persistently red or 
excessive in amount, or recurs when the patient 
gets up ; or when subinvolution of the uterus 
is present. The following is a suitable pre- 
scription : — 

1^ Ext. ergot, liq. 

Syr. zingib. 

Jrd, aurant. ad §1. 

Half an ounce t.d.B. 

The lochia- — Inquiry should be made each 


day as to the nature of the lochia, and the 
last pad should be inspected. 

Douches. — Owing to the risk of introducing 
sepsis, routine douching during the puerperium 
is best avoided. Indications for douching, 
however, arise when the lochia become de- 
composed and offensive from infection of some 
part of the generative tract, or if haemorrhage 
occurs. A hot douche, starting at 112° F. and 
rising to 115° F., if given by a trained nurse 
with all precautions, will cleanse the vagina of 
septic discharges and will stimulate the uterus 
to expel any retained secretions, clots, etc. 
Dakin’s solution and eusol brought to the 
required temperature by the addition of boiling 
water arc the best antiseptics, but if neither 
of these can be obtained, lysol (20 min. to the 
pint) or tincture of iodine (1 oz. to the pint) 
should bo used. The douclies may bo given 
two or three times daily. 

Intra- uterine douches should not bo given 
except as part of a special operation when 
exploration of the uterus has to be performed. 

After-pains. — These arc not common after 
first labours, but may bo troublesome in multi- 
])ara\ They are more likely to be severe after 
previous ov erdistension of the uterus or when 
the uterus is not empty. If they are acute 
and persist it may be necessary to. prescribe 
an antispasmodic. Antipyrin 10 gr., repeated 
in two hours if ncccssarv, is usually effective. 
Morphia should not be giv(*n. 

Diet. — It is importtint to include plenty of 
nourishing fluids in the diet. During the first 
twenty-four hours milk, tea, bovril, cocoa, and 
custard are indicated. On the second day an 
egg ami a small piece of fish or chicken may 
be added. On the third day, after the bowels 
have been opened, the diet should bo increased 
to the normal, except that, in order to avoid 
flatulence and discomfort, the food should not 
bo heavy. Meat and potatoes should only be 
permitted once a day. Stewed fruits may be 
allowed in moderation, but fresh uncooked 
fruits and salads should he avoided during the 
first weeks, as they are liable to produce intes- 
tinal disorders in the infant. 

Temperature. — It is quite common for the 
patient to feel chilly and even have a shivering 
lit soon after the completion of labour ; thb i.s 
not, however, accompanied by any marked rise 
of temperature. The tcinjHjrature should be 
taken at 8 a.m. and 8 p.m., and four-hourly 
during the day. After an ordinary labour in 
which no vaginal examination has been made 
the temperature remains within about a degree 
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of the normal line. If it rises above 100® F., a full bladder can be detected and relief afforded 

infection must be suspcct^id, and if the rise by a catheter ; in the third, incontinence is 

occurs on the third day of the puerperium and absolute and the patient has no control 
persists for twenty-four hours with an accom- whatever. 

panying increase of pulse-rate, the cause is most In each variety of incontinence, hexamine, 
certainly infection of the genital tract. A rise f) gr. in water, should be administered three 
of temperature cannot be caused by engorge- times a day as a precaution against infection of 
ment of tlje breasts or constipation fer se ; the bladder. Vesico-vaginal fistulae often heal 
that resulting from the reaction to labour or spontaneously, 

from nervous sliock is very transitory and Bowda.— About thirty-six hours aftor labour 

uncommon. Though there is no doubt that a dose of castor oil should be given to get the 

during the puerperium the temperature is not bowels open. Subsequently the amount of 
stable, yet in a normal case the fluctuations aperient required dcj)ends on the patient and 
from the normal arti very slight. When a rise the diet. In most cases some laxative is re- 
of temperature above 100® F. occurs, a careful quired to ensure an action of the bowels at 
examination of the j)atient should be made and, least once every other day. Liquid paraffin is 
if no extraneous cause can be found, an a])crient the best, if it is efficacious and the patient does 
should be giv(m and the further progress of the not object to it ; half an ounce should be given 
case awaited. twice a day. If this is not sufficient, com- 

Pulse. — The pulse-rate sliould be noted on pound liquorice powder is useful. In obstinate 
each occasion that the tcinpcuaturc is taken, cases some combination of aloes, nux vomica 
After labour it returns to normal, and should and belladonna (pil. aloin. co.) is the most 
remain so. In some cases it is ratlier slower satisfactory purgative, but it may affect the 
than before labour. An increasing pulse-rate milk sufficiently to purge the infant or make 
accompanied by a rising tcunperaiure indicates the flavour distasteful. To minimize this risk, 
tlic onset of acute infection. aperients should be given immediately after 

Micturition.— Difficulty in micturition re- feeding, 
suits from the position of "tlie patient, from the Sleep. — It is important for the mother to 

alteration in the anatomical relations occurring have six hours* unbroken sleep each night, and 
after labour, and from stretching, bruising or care should be taken therefore that she is not 
injury to ilie urethra during labour. If the disturbed by the infant during these hours. If 
bladder is allowed to become distended the sleep is ])revcnted by [)ain in the breasts at the 
difficulty is increased. After six to eight hours onset of lactation or by after-pains, the appro- 
from tlic end of labour the j)atient sliould be priate treatment should be given (see above), 
encouraged to pass water. If she is unable to In otlier cases sleep can generally be induced by 
do so while recjumbent, as is not uncommon, simple nursing measures. If t^lic digestion is 
she should be raised gently to a semi-recumbent suspected a large dose of sodium bicarbonate 
or a sitting position. Further aids to micturi- (J--1 dr. in a little water) is useful. Morphia is 
tion are encouragenituit by the nurse, the never required. If sleeplessness persists it may 
application of lieat to the lower abdoimui, be tlie precursor of mental instability, 
bathing the vulva with hot lotion, etc. In the 

event of failure it may be necessary to pass a !!• The Infant 

catheter, but this should be avoided if possible, Care of the eyes. — ^As soon as the intent 
owing to the great risk of infection of the U born the eyelids are carefully wiped with 
urinary tract. If a catheter is passed, a dose of pledgets of wool soaked in 1 -in-6,000 biniodide 
hexaiiiine (10 gr. in water) should be given at solution ; after this it is wrapped up in a cloth 
the same time. In exceptional cases it may be or towel so tliat movements of the hands to the 
advisable after tlic first few days to allow the eyes are prevented. If gonorrhoea is suspected, 
patient out of bed to pass water. two or three drops of a J-per-cent. solution of 

Incontinence of urine may be explained by — silver nitrate must be instilled carefully into 

1. Stretching or bruising of the urethra each eye and washed out afterwards with normal 

during a difficult labour. saline solution ; this is the routine practice in 

2. Retention with overflow. hospital and among district patients. 

3. Vesico-vaginal fistula. 'nie cord. — After the intent has been 

In the first case the incontinence is slight and bathed the cord should be religatured with a 

partial and rapidly improves; in the second, boiled ligature made up of three strands of 
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coarse thread. The stump, dried and pow- 
dered with boric-acid powder and dressed 
with sterile linen, is thou folded up over the 
abdomen, and the binder is applied. This 
dressing is carried out e^ich day after the bath. 
The cord sejmrates by a process of dry gangrene 
in about five to seven days ; if any dam]) spot 
remains after separation, it is advisable to 
continue the pow'der and dressing. When tliis 
treMment is carried out carefully comjilieations 
due to the cord are rare. 

Bath. — A daily bath should be given at a 
temperature of 100® F., a pure superfatted 
soap being used. At the first bath it is impor- 
tant to wash the face and head first so as to 
prevent contamination of the eyes. The vernix 
cHseosa can easily be removed after preliminary 
smearing of the body with oil or vaselin. 

Binder. — The binder should be made of 
flannel and should be stitched. 

Feeding.- -This subject, inc'luding digestive 
disorders, is dealt with fully under Infant 
Fkeding. 

Weight. -This is the most reliable guide to 
the iiealth and progress. After a jireliminary 
loss of 4 oz. or more during the first three or 
four days the weight at birth should be regained 
at the end of a w^ek or at t he lat(*st tem days. 
After this a normal child will gain about 0 oz. 


a week. 


(Jordon Jatkku. 


PULMONARY ABSCESS (see Luno, An- 
SCKSS of). 

PULMONARY EMBOLISM (sec i.iNO, 
F&ibolism of). 

PULMONARY INCOMPETENCE (str 
Valvular Djskase, Chronic). 

PULMONARY OSTEO - ARTHROPA- 
THY (we OSTEO- ARTHROrATJIY, J^UL- 
MONARV). 

PULMONARY STENOSIS (we Heart, 
Congenital Hisease of). 

PULMONARY TUBERCULOSIS. This 
term coiu])ri8es the. jiathological conditions re- 
sulting from the ])Tescncc of tubercle bacilli in 
the lungs, ]>lcur«e and bronchial glands, and 
their clinical manifestations. The alternative 
names “ jihthisis and “ consumption ” still 
linger in ]>opular use. 

Etiology 

The bacilli found in the lung le.sions and 
sputum of cases of pulmonary tuberculosis arc 


almost exclusively of the human tyiie. lu a 
few cases human and bovine bacilli have both 
been found, while in very rare instances the 
avian ty{)e lias been describiHl. These results 
form a striking contrast to tlu* ])roportious in 
surgical tuberculosis and in the common 
localizations in childhood, such as glandular 
tuberculosis, in wdiich, up to f lie age of 5 years, 
from 3() to 80 jicr c<*nt. of the cases yield 
bacilli of the bovine type. 

1. Modes of access of tubercle bacilli 
to the human body. (K the five ])ossible 
methods, viz. inhalation, ingestion by the 
alimentary tract, entry by the tonsils, in- 
oculation through the skin, and direct heredi- 
tary transmission, it is tempting to suppose 
that inhalation jilays the major ]iart. The 
great preponderance of the hmuan type of 
bacillus in the lung h‘si()ns and sputum lends 
support to this supposition. Experiments ])y 
('alinette and others have demonstrated, how- 
ever, that tiihorcle bai'illi c*an pass through the 
intestinal mucous meinhraiu^ without |)roducing 
a local lesion, and bo convened to the mesen- 
teric glands, and th(*nc(‘ to the brouchial glands. 
It is wise, therefore, at ]>reseiit to compromise 
and admit that both inod(‘s of inh^ction oC/Cur, 
withholding judgment as to which is the more 
eoinmon. Phitry by the, tonsil to tlie cervical 
lymphatic glands and tlicn^*c to the liiediastiiial 
and bronchial glands must also he admitted as 
a ]»oHsibility. The otlus two modes of infection 
are comparatively iinconinion and do not lu'cd 
disiuissioii h<*re. 

There is now good reason to accept the view 
that under the ordinary conditions of life in 
must countries, the tul>en*h* bacillus is ul>i(piit- 
«)us and that infection is all but- universal by the 
time adult age is reached. The cvidimce on 
whicdi this view' is based is given in the article 
Tuukruitldsis prom tuk Standpoint op Pre- 
ventive Medicine. 

The tuberculous lesions in early life are in the 
main glandular, the bones, joints, and peri- 
toneum becoming involved later, or generalized 
tuberculosis following as a tenninal event. On 
the other hand, pulmonary tubeTculosis is rare 
in infants and young children, and wlien it 
occurs it is usually due to u direcit extension 
from the bronchial glands. Pulmonary tuber- 
culosis from the time of puberty onwards 
becomes the common and characteristic tyjie of 
tuberculous disease. I'lie exjilanation which 
is now gaining acceptance is that jiulmonary 
tuberculosis is jiractically never due to a 
primary infection with the tubercle bacillus, but 
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that it is the expression of a reinfection either 
from without or from pre-existing lesions in the 
body. On this view practically everyone is 
infected in early childhood, either by milk from 
tuberculous cows or by inhalation of bacilli 
from human sources. Those in whom the 
protective mechanisms fail, die or develop the 
various manifestations of the disease so well 
recognized in childhood. The majority of the 
remainder acquire a protection sufficient to last 
throughout life under favourable conditions, 
while a minority develop pulmonary lesions 
later. On this view pulmonary tuberculosis is 
to be regarded as the expression of an incom- 
plete immunity. 

The question of infection and reinfection is 
of great imjxirtance, sin(*^e it must induence 
profoundly the measures taken to prevent the 
spread of the disease. That the risks of 
infection from person to jicrson in adult life are 
not great would seem to be shown by the oft- 
quoted statistics of the absence of any in- 
creased incidence in those working in hosjitals 
and sanatoria for consumptives, and by those 
of infection between husband and wife. In 
regard to the latter, the general result of 
statistical investigation seems to be that con- 
jugal infection is slight and to be accounted 
for where it occurs by “ assortative mating ” 
of those with ])redisposition to the disease. 

While it is certain that the great mass of 
primary infection occurs in early life, it is unsafe 
to assume that there is no risk of adult 
reinfection. 

2. Influence of inheritance and pre- 
disposition. — Since infection a])pears to be 
almost universal, while ac.tual disease occurs 
only in a certain proportiDn of the popu- 
lation, it follows that the great majority 
of those infected must possess some protec- 
tive mechanism, or conversely that those who 
succumb to the disease must have some 
special susceptibility or predisposition. Such 
conditions seem also best fitted to ex])lain the 
variations in the character of the disease in 
difierent individuals. This condition of })re- 
disposition w^as |)ostulated long before the 
discovery of the tubercle bacillus. 

After Koch’s discovery, the factor of infection 
was re^rded as paramount and the influence of 
diathesis was ignored or disputed. The latter is 
now once more considered to be of great import- 
ance, though its exact nature is as yet uncertain. 

The question of heredity is much discussed. 
It has long been recognized that pulmonary 
tuberculosis may have a pronounced family 


incidence. Since direct transmission from 
parent to offspring is a rarity, the question 
arises whether family liability is due to greater 
opportunities for massive infection in early life 
owing to other members of the family suffering 
from open tuberculosis, or to the transmission 
of some predisposition or tendency. The 
general consensus of opinion favours the latter 
explanation. 

The influence of race upon the incidence of 
tuberculous disease would seem to involve the 
same problem. It is tempting to assume that 
the differences in racial incidence depend upon 
the degree to which a relative racial immunity 
has been acquired as a result of exposure of the 
race to infection for longer or shorter periods. 
It has been repeatedly demonstrated that when 
tuberculosis first attacks a community it is a 
very acute and fatal disease. 

Sex and age. — It is said that from the ages of 
5 to 15, girls die from the disease more than 
boys, but that after this age there are more 
male deaths than female. Although deaths 
from tliis disease occur at any age, 90 per cent, 
fall between the ages of 15 and 65. 

The influence of other diseases upon suscep- 
tibility is difficult to establish accurately, but is 
undoubtedly of importance. 

(а) The catarrhal groujj . — Though supposed 
to favour the onset of tuberculosis, it is prob- 
able that the catarrhal form of onset of this 
disease is largely responsible for the supposed 
association. 

(б) Other lung -Pneumonia is very 

rarely followed by pulmonary tuberculosis, and, 
when this sequence appears, the original pneu- 
monia was probably of tuberculous origin. 

Pleurisy, particularly the form with serous 
effusion, is so commonly tuberculous that here 
again the subsequent disease of the lung is 
generally a later manifestation of the same 
primary cause. 

Pneumonoconiosis tends in its terminal 
stages to become tuberculous. 

(c) Infective condUions, notably influenza, 
enteric, whooping-cough, and measles, are 
suppos^ to favour the onset of tuberculosis. 
In regard to influenza this has recently been 
denied. 

{d) In some cachectic conditions^ such as 
alcoholism and diabetes, tuberculosis of the 
lungs may occur as a terminal infection. 

(e) Syphilis favours the onset of pulmonary 
tul^rculoBis, but, on the other hand, in syphili- 
tic subjects it tends to a chronic course and 
fibroid type. 
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(/) Heart disease, — It is generally admitted 
that the subjects of congenital pulmonary 
stenosis are very liable to suffer and die from 
pulmonary tuberculosis. On the other hand it 
has long been supposed that the subjects of 
acquired valvular disease, especially mitral 
stenosis, are less likely to suffer from it. This 
is only true to a very limited degree, since the 
two conditions not infrequently coexist. 

{g) Other diseases in which some degree of 
antagonism to tuberculosis has been assumed 
are emphysema^ asthina, and govi, but if it 
exists it is certainly only partial. 

(h) Insanity, — K distinct predisposition to 
tuberculosis of the limgs occurs among the 
insane. 

(i) Pregmmy and the puet'perium act un- 
favourably. The disease may remain appar- 
ently quiet during pregnancy, but after child- 
birth there is a rai)id spread of the lesions. 

(;) Trauma. — The fact that direct injury to 
tlio chest, severe blows and falls, may be 
followed by a(;tive pulmonary tuberculosis is 
well established, and the explanation is doubt- 
less that the injury leads to the breakdown of 
previously arre8t(»d disease. “ Gassing '' may 
also lead to activity in old lesions, and possibly 
pave the way to fresh infection. 

3. Environmental factors. These are of 
great and sometinms jiaramount imjwrtance. 
They influence the factors both of infection and 
of susceptibility. Defective hygienic conditions, 
bad housing, lack of sunlight, deficient ventila- 
tion, overcrowding, and uncleanliness increase 
the opportunities for the spread of infection 
and also lead to iniy)aired resistance. 

Some oc(;u])ations h;ad to increased morbidity 
and mortality from pulmonary tuberculosis, 
notably those carried on in dusty conditions 
or in bad surroundings, such as quartz-mining, 
knife-grinding, yirinting, and the traffic in 
intoxicating drinks. 

Overwork, underfeeding, anxiety, and y>hysi- 
cal or mental stress may all act as determining 
causes. 

Geographical, climatic, and teUnric factors. — 

These are of less importance than those just 
described. The disease can flourish wherever 
it flnds a susceptible population. It is said 
that defective subsoil drainage promotes its 
incidence. It is more common and more fatal 
in town dwellers than in those in rural dis- 
tricts, especially among males. W. Gordon 
maintains that exposure to strong prevalent 
rainy winds leads to a higher mortality from 
this disease. 


Pathology and Morbid Anatomy 

The earliest manifestation of the disease is 
the tubercle. In miliary tuberculosis it may 
form the chief morbid object apparent, whereas 
in the chronio forms of the disease it may not 
be seen at all or only in the more recent areas of 
the disease. Birch-Hirschfeld found that the 
initial deposit was usually in the walls of a 
bronchus of the third to the fifth order. The 
initial lesions are generally peribronchial, the 
tubercles developing in and around a small 
bronchiole. The early reactive changes are 
bronchitic and pcribronchitic. The swelling of 
the bronchial wall leads to obstruction of its 
lumen, with collapse of the corres].K)nding 
alveoli, and eventually to broncho-pneumonic 
changes. The subsequent course of these 
initial lesions depends uj)on the secondary 
changes which o(‘.cur. 

Secondary changes, (u) Caseation. — The 

tuberede is a non-vascular structure, and so far 
from leading to new vessel-formation, as some 
morbid processc‘s may do, it produces occlusion 
of existing vessels. As a result of the. dimin- 
ished blood and lymph supply, and yjossibly 
partly in consequence of some toxic substances 
produced by the bacilli, the tubercles and the 
tissues in whicdi they an^ de}>osited may become 
converted into a homogeneous massr of cheesy 
appearance and consistence in which practically 
all trace of structure is hist. 

This caseous material ma; undergo one of 
two furt-her changes, softening or calciflcation. 
In softening the caseous material is converted 
into a puriform liquid, constituting tulierculous 
pus. In calcification some ins])issation of the 
caseous material occurs, and, later, lime salts 
are deposited. This changes constitutes one 
form of arrest of tlie tuberculous process. 

(h) Fibrosis. - In other cases the tubercles 
lead to reactive proc,esseH in the adjacent con- 
nective tissues, with nc*»v growth of fibrous 
tissue, so that the tubercles are completely 
enclosed. This constitutes a second aiul more 
satisfactory mode of arr<*st. Fibrosis may 
occur from the first, or may develoji after 
caseation has been in progress. 

Modes of spread within the lungs.;— 
From the initial peribronchial deposit with its 
lobular extension the disease process may 
spread- (1) By direct infiltration at the margins. 
(2) By peribronchial extension, chiefly along the 
lymphatics. (3) By the siihpleural and inter- 
stitial lymphatics. (4) By inhalation. iSjmtum 
containing tubercle bac.illi may be inhaled into 
healthy bronchi and by implantation start fresh 
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foci. These are seen to have a lobular arrange- 
ment. This form of spread is not uncommon 
after haDmoptysis. (5) By the blood-vessels. 
By breaking down of a caseous focus into a 
vein, bacilli may be widely distributed through- 
out the lungs or even reac.h the general circula- 
tion, producing generalized miliary tuberculosis. 

Reactive (Siangei«--'Thc reactive changes 
induced by the tubewiles in the lungs arc 
bronchitic, pneumonic and interstitial. The 
bronchitic ])roccsses lead to collapse and sub- 
sequent consolidation. In other cases the pro- 
cess is more acute and le^ds dire(*.tly to large 
areas of pneumonic consolidaiion, cither lobular 
or lobar, in which caseation rapidly proceeds, 
the resulting condition being referred to as 
caseous pneumonia. When cjaseation occurs it 
is very liable to be followed ))y softening. The 
interstitial changes are more ])ronounccd when 
the tubercles arc dejKisitcd in the peribronchial 
connective tissue, but they may occur around 
any tuberculous focus. VToductivc changes in 
the connective-tis8U(». cells lead to the formation 
of strands of fibrous tissue wJiich are often 
dense and pigmented. 

Certain of these cJianges, viz. caseous pneu- 
monia and ex(;avation, require more detailed 
consideration. 

Caseous pueumeuin. In a<*ute caseous tuber- 
culosis large areas of lung may become con- 
solidated very rjv[)idly, and histologically the 
appearances are sonn^what different from the 
tuberculous broncho-pneumonia <*-oinmonly seen 
— which is due to agglomerations of tubercles 
inducing lobular consolidation. In <*aseous 
pneumonia the. (>xudate. is more definitely 
inflaiumatory and contains fibrin. 

Cavities. - It is by the liquefaction of caseous 
areas and the ex)>ectoration of the debris so 
formed that excavation occurs. 

Cavities differ in appearance according to 
their age and size. They may be the size of 
a pea or practi(*ally involve the whole of one 
or more lobes. 

A recent cavity is irregular in outline, and 
has rough shaggy walls composed of caseous 
material. It may be traversed by strands 
called trabeculce, which consist of brom'hi and 
vessels wholly or jiartly obliterated, or, in later 
stages, of strands of condensed lung tissue. In 
very acute cases the })rocess of (caseation and 
softening may go on unchecked, forming very 
large cavities, but in most instances some 
reactive changes occur in the less involved 
tissues and a red line of hyperaemia may be 
seen just outside the wall of the cavity. New 


formation of fibrous tissue occurs, forming a 
fibrous outer wall. Gradually the inner lining 
becomes smooth, constituting a thin false 
membrane, at first exuding pus but subse- 
quently drying up almost completely. In this 
manner a chronic dry (lavity is produced. 

Pulmonary aneurysms. — Small aneurysms 
varying in size from a pin’s head to a cherry are 
not infrequently found in cavities, usually in 
those of the chronic type. They are the most 
frequent cause of haemoptysis in this disease. 
Ulceration of a vessel is also described as a 
cause, but this is rare. The aneurysms are 
usually found projecting into the cavity and 
arise from periarteritis weakening the wall of 
the vessel, particularly at its unsupported part. 

Arrest . — In the great majority of post- 
mortem examinations in town dwellers, old 
arrested lesions arc found at or near one apex. 
These vary in extent from slight thickening or 
jmekering of the a}>ieal pleura with a small 
pigmented area of denFcr consistency in tlic 
lung tissue, to marked thickening and adhesion 
of the pleura with a hard fibroid nodule, a 
caseous mass en(*Iosed in a dense fibroid casing, 
or cah'areous nodul^^s in the lung enclosed in 
pigmented fibrous tissue?. 

We may now (consider the morbid anatomy 
of the clinically recognizable forms ^ 
the disease. 

1 . Acute miliary tuberculosis. -This con- 
dition may be confined to the lungs, but is 
usually part of a generalized tuberculosis. A 
])rimarv caseous focus iTiay be found at the ap(?x 
of the lung, in the tracheo- bronchial, or intra- 
pul rnonary glands, or in some extrathoracic 
situation. TJie lungs are riddled with miliary 
tubercles, and death usually ensues before any 
secondary changes occur. The lung tissue 
near the tubercles shows broncho-pneumonic 
changes. If the miliary outbreak occurs as a 
terminal event in chronic pulmonary tubercu- 
losis, the miliary tubercles arc most closely clus- 
tered in the neighbourhood of the old lesions. 

2. Caseous tuberculosis.- In this form, which 
is invariably acute, the lesions arc chiefiy those 
of caseous pneumonia, and the distribution may 
be either lobular or lobar, the latter being much 
the less common. The pneumonic patches 
form yellowish areas widely distributed through- 
out both lungs. In the lobar type the whole of 
one lobe and parts of the others may be affected. 
The consolidated areas are firm, dry, airless, and 
sink in water. The pleura over them is in- 
flamed. Softening occurs rapidly, to form small 
cavities which frequently c^ialesce into large 
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irregular excavations with rough walls. If a 
cavity form immediately under the pleura before 
adhesions develop, escape of air into the pleura 
with the formation of pneumothorax may result. 

3. Fibro-oaseous taberoolosis. — In this the 
commonest form the appearances differ accord- 
ing to whether the caseous progressive processes 
or the fibroid retrogressive changes predomi- 
nate. Both may be present in varying degrees 
in different parts of the lungs, and cavities of 
different size, age and character are usually 
present. The oldest lesions may show exten- 
sive fibroid change. If excavation is present 
in this part of the lung it is usually a chronic 
dry cavity. In other parts caseous areas may 
be })resent, softening to form new cavities. 
The line of march of the lesions in this form was 
described by »Sir J. K. Fowler. The common 
site of the first lesion is about l-lj in. below 
the apex of tlie lung, rather nearer the pos- 
terior and outer borders. At an early stage 
the lower Jobe of the corresponding lung be- 
comes involved, usually at a spot 1-1^ in. below 
its highest point. From this S])ot the lesions 
tend to spread along the direction of the inter- 
lobar septum. The apex of the opposite lung 
is next affected, generally in a corresponding 
situation to the primary lesion. After this the 
lower lobe becomes involved. The middle Jol;e 
of the right lung frequently escapes, or may 
show only a few isolated lesions. In fibro- 
caseous tuberculosis pleural adhesion generally 
occurs over the oldest lesions and in the inter- 
lobar fissures. 

4. Fibroid tuberculosis is not a sharply defined 
condition. Strictly sjjcaking, it comprises all 
the varieties in which fibrosis })redominates, 
from arrested lesions, too localized to give rise 
to recognizable clinical manifestations, to tho.se 
in which fibroid changes occur after caseation 
and excavation. In the latter case, contraction, 
with disfdacement of the mediastinum, and 
coni]>ensatory emphysema of the healthy lung 
or of the sound ])arts of the diseased one, may 
result. The lesions found vary from small 
areas of defuse fibrous tissue to c^ontraction of 
the whole of one lobe or even the whole lung, 
with areas of fibrous tissue enclosing dried-up 
cavities, calcareous areas, or even inspissated 
caseous material. Tn this form of the disease 
the pleura is almost invariably greatly thick- 
ened and usually adherent. A factor in its 
production is often the inhalation of dusty 
particles, and the lung may show pigmentation 
from this cause. Bronchiectasis may develop, 
particularly in the lower lobe. 


Tnberculoua lesions found in other organs. 

Bronchial glands . — ^When the lungs are the site 
of tuberculous disease, foci are invariably found 
in the tracheo-bronchial glands, which arc 
generally enlarged and deeply pigmented. The 
lesions found may be miliary, caseous, calcar- 
eous or fibroid. 

Pleura . — The ])leura is almost invariably 
involved. In acute forms and in early stages 
a dry plastic exudate occurs, wliich usually 
goes on to adln^sion. In old extensive cas<‘s 
this may be universal and leail to great 
thickening of tlie pleura. This jirocess also 
involves the interlobar fissures. 

Sometimes in cases of active pulmonary 
disease, miliary tubercles may spread widely 
over the pleural surface and lead to a large 
serous effusion. 

The larynx is frequently involvid (.vcc 
Larynx, Tuukrcitlosts op). Ijosk commonly, 
tubercles are def>osited in the trachea in late 
stages of the disease and give rise to wide- 
spread ulceration which occasionally cxtc‘nds 
deeply. Jtarely sufierfic'ial tubercles going on 
to ulceration develop on the; tonsils, ]>haryng(Nd 
wall and buccal mucous membrane. 

Stofnach and intCHiinvs- 'ruberculosis of the 
stomach is c»xcecdiiigly rare, wliile tuberculous 
ulceration of the intestine is common,, especially 
in the lower part of the ileiin\ near the ileo- 
ceecal valve. The ulcers are chiefly found in the 
Fever's patches and solitary follicles. ^’Imw are 
often transverse to the long axis of the how'<‘l 
and have raised edges shelving to i\\v base of 
the ulcer, winch is rough and nodular. Tubercles 
can <iften be seen on the. peritoneal asjietd.. 
Similar ulcers may be found in tlie eieeuni and 
colon, especially the ascending jjart. J Perfora- 
tion and jieritonitis may occur as terminal 
events, tliough rarely, considering tlie fre- 
quency of uh*prntion. 

Tuberculous dcqiosits may be found in the 
bon<{S, joints, uro-genital organ.-, suprarenal 
glands, and in the central nervous system, in 
fatal cases of jailmonary tuIxTculosis. Other 
post-mortem appearance's include atrophy an<l 
wasting of muscles, amyloid and fatty change.s 
in the liver, wasting and fatty d<'generation of 
the heart-muscle. 

S YMITOMATOLOU Y 

Onset. — Certain inodes of onst't may be 
recognized : 

(«) Insidious. -The jiatient complains of 
malaise and gradual loss of weight, with or 
without some small rise of temperature. Thcie 
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may be at first slight or doubtful physical 
signs. 

(6) Catarrhal , — prolonged catarrh of the 
upper air-passages, or a succession of febrile 
“ colds,” should arouse strong suspicion of 
pulmonary tuberculosis. 

(c) With hcBmoptysis . — If the hasmoptysis is 
of any quantity, it indicates not the real onset 
of the disease, but a breakdown of an arrested 
lesion, or an incident in insidious disease 
previously unrecognized. 

(d) Laryngeal.— Laryngeal tuberculosis is 
regarded as invariably secondary to pulmonary 
disease, but tlie lar^mgeal lesions may occasion- 
ally be activii and progressive, while the pul- 
monary may be slight or inappreciable at first. 

(e) With gastric synipioms . — Gastric symp- 
toms may pn^dominate in the early stages of 
pulmonary tuberculosis. If progressive loss of 
weight occurs, the temperature should be 
recorded and the chest carefully examined. 

(/) Pleural . — The earliest symptoms to attract 
notice may bo ])ain due to jjleurisy — and in all 
ceases of pleurisy the j)Ossibility of tuberculosis 
has to ])e cionsidered, especially if serous effusion 
develops. 

(g) Pneumonic.- This may occur in the acute 
forms, and is liable to divert attention from the 
real cause until the ])ersistcnce of the fever, 
failure to resolve, and signs of softening demand 
reconsideration of tJie original diagnosis. 

(A) After -- Traumatic jmlmonary 

tuberculosis may occur with haonioptysis or 
pneumothorax directly after tlie injury, or 
more insidiously weeks or months afterwards. 
Ceases t)ccurring after “ gassing ” may be in- 
cluded under this heading. 

(t) After other diseases, more particularly the 
8i)ecific infections, such as measles, influenza, 
and pertussis. Here again the sequence may 
be immediate or more remote. 

Wo may now consider individual symiitoms 
in detail. 

Cough. — In general miliary tuberculosis with 
meningeal symptoms, cough may be hardly 
noticeable ; on the other hand, in local miliary 
extension of old disease within the lungs it may 
be almost incessant. In the insane, cough may 
be practically absent, though fever and active 
signs demonstrate acute spreading disease. In 
caseous tuberculosis, cough with copious ex- 
pectoration goes on throughout the day and 
often disturbs the patient at night. In fibro- 
caseous cases the cough varies with the local 
condition, being frequent and troublesome 
when the disease is active, but becoming less 


when it is tending to arrest, though in arrested 
cases with cavity or with extensive fibrosis a 
certain amount of chronic cough persists. 

Cough followed by sickness is most frequent 
in the morning and may be due to the more 
tenacious sputum which occurs at that time 
irritating the fauces and leading to reflex 
vomiting. It is more common in early left- 
sided apical cases. A distressing form of cough 
of husky character oe.curs in laryngeal cases. 
It is often painful and associated with the 
expectoration of copious, frothy sputum. 

A dry cough of reflex origin occurs in cases 
which develop dry pleurisy. Tuberculosis of 
the bronchial glands may give rise, at any rate 
in children, to a loud, harsh, barking cough 
without expectoration. 

Expectoration. — The expectoration should 
be submitted to laboratory examination, or at 
least examined for tubercle bacilli. A complete 
investigation is concerned with the physical 
characters, the chemical composition, the 
microscopical examination, including the cyto- 
logical and bacteriological fcatun^s, and in 
doubtful cases with the results of inoculation 
into guinea-j>igs. 

The amount of sputum is extraordinarily 
variable. There may bo })ractically none 
throughout the 'whole course of the disease, or 
there may be as much as 20 oz. or more in 
tw’enty-four hours in cases where active soften- 
ing is in progress or with large si)reading 
cavities. Patients who develop bronchitic 
changes (often due to secondary or non- 
tuberculous infections) may also bring up large 
cpiantities. 

The physical characters of the sputum are 
equally inconstant. Thc^re may be only a 
little clear or turbid mucoid fluid, resulting 
from bronchial irritation or secreted by the 
walls of a chronic cavity, or copious quantities 
of timacious muco-pus. In the early stages the 
expectoration may be of mucoid character with 
small streaks or beads of muco-pus or with 
small irregular yellow areas, probably of caseous 
material. These form the most likely material 
in which to search for the presence of tubercle 
bacilli. Small streaks or shreds of blood may 
also be present. When active softening is in 
])rogres8, the sputum is yellow, and muco- 
purulent, and may come up in pellets which do 
not coalesce in the sputum cup but flatten out 
into discrete rounded masses, constituting the 
so-called nummular sputum. It is surprising 
how rarely the sputum in tuberculous disease is 
offensive, when the destructive nature of the 
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morbid process is considered. In cases where 
this occurs the disease is usually of fibroid 
character and has given rise to marked 
bronchial dilatation. More rarely, actual gan- 
grene may have supervened upon the tuber- 
culous process. 

Calcareous particles are occasionally coughed 
up with the sputum, almost invariably in 
chronic cases. These i)ulmonary calculi vary 
in size from a pin’s head to a pea. They are 
rough and irregular in surface. Occasionally 
calcareous masses as large as a small cherry may 
be expectorated. In many cases these are 
derived from an old focus in one of the tracheo- 
bronchial glands and may be associated with 
severe symptoms. 

Chemical characters. — (.^hemical investigation 
of the sjmtum shows it to consist of water, 
mucus, salts, and organic substances. Some- 
times Charcot-Leyden crystals and crystals of 
fatly acid are found. The presence of albumin 
has been investigated by Ridge and 'JVeadgold, 
wiio found that practically all (^ses of active 
pulmonary tuberculosis contain albumin in the 
sputum and tliat its jwesence in doubtful early 
cases hel])S to support the diagnosis, while in 
the absence of tubercle bacilli a negative test 
for albumin on three su<*cessiv(» occasions is 
strong evidence against active tuberculosis. It 
may, however, be present in conditions of h*‘art 
disease, bronchic‘<;tasis and other conditions 
associated with alveolar damage. 

Microscopical examination. — This is con- 
cerned W'ith the demonstration of luberc'le 
bacilli, the varieties of <;el]u]ar elements and the 
])resenc,e of elastic, tissue. Examination for 
tubercle; bar'illi is done by the Ziehl-Nerlsen 
method or one of its modifications (atc Rao 
TERTOL ofiY and J^ATiioLOGV, (’linical). H no 
ba('illi are found i)y this method, IJhlenhuth's 
antiformin or concentration method may be 
emjdoyed. Antiformin (a mixture of sodium 
hypochlorite, sodium hydroxide, and sodium 
(;arbonate dissolved in w'ater) is added to the 
sputum so as to make a 20- or 25-per-cent, 
dilution of the antiformin. The mixture is 
shaken, sedimented by standing or centrifuging, 
and the sediment examined by the carbol- 
fuchsin method. 

If bacilli are found in a direct film, no very 
definite idea of tlie character of the jirocess can 
be formed from the number of bacilli present, 
but a progressive diminution in the number in 
a series of examinations is possibly of favourable 
significance. 

In films made direct from the sputum, the 
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number and character of the cells present may 
be studied. A differential count of these is 
said to show a large excess of mononuclear cells, 
though whether these are lymphocytes or 
modified alveolar cells is uncertain. 

Elastic tissm is j)resent when destructive 
processes are in progress. 

Cultures of sputum may be made to deter- 
mine if any secondary catarrhal organisms are 
present. 

Dyspnoea." In the early stages and where 
the disease is localized, dyspna'a is chiclly 
apparent on effort and is jirobahly largely duo 
to the lessened movement of the diaphragm on 
the affect(»d side. Jn acute miliary or caseous 
tiilxTculosis, and in cases associated with high 
fever, it may in j»art be due to the effect of the 
raised temj)eraturc. In the terjuinal stages a 
canliac factor may be added. A dry ])leurisy 
may cause ])ainful dyspiia^a. Jn cases com- 
plicated by ])leural effusion a mechanical fact or 
is added, though the dysjinu'a is often not so 
urgent as n\igiit be expected, unless the effusi(»n 
is very large. Sudden and extremely urgejit 
dys])na;a may occur when spontaneous pneu- 
mothorax develops. 

Cyanosis. ( Vanosis is a late rather than an 
early bulication, and is directly relat(;d to the 
extent of lung tissue involved. It is naturally 
more pronouiu;(»d in j>atients with pre-existing 
emphysema and in tliose with any cardiac 
affection. 

The so-called “ hectic flush seen in acute 
febrile forms of the disease is nf»t a cyanosis, 
but a vaso-motor dilatation incidental to the 
toxa'inic, febrile state. 

Pain.- Sojne cases, \ ven those of acute typo, 
may go through their whole. cours<; without any 
local ])ain, but in most cases it is prewnt in 
some degree. The commonest cause is dry 
jileurisy ; and pain of more or less sudd<*n 
onset and influenc«'d by the r«‘sj»irat.ory rhythm 
sliould alw'ays lead to earetul c*xuminaiion. it 
is important to K'niemher that the pain of 
diaphragmatic ])leuiisy is r**ferrrd to the uj)| er 
abauminal quadrants. ]*uin of dull, dragging 
character, often influenced ]>y the weather, 
occurs in fibroid, or arresting <*aHes, probably 
due to the contraction of fibrous tissue. 

In cases with much wasting there is often 
tenderness of the skin, especially over the most 
advanced site of the disease. Severe coughing 
may cause pain in tlie upper abdominal nius(‘.le8 
or in the region of their attachments to the ribs. 

Pneumothorax may cause intemse j.ain and in- 
duce fatal collapse. Meningitis may be ushered 
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in by severe headache. Gold abscesses about 
a rib or the sternum may give rise to local pain, 
and the cause may not be recognized until 
swelling and redness become apparent. Lar^m- 
geal cases suffer considerably from local pain, 
which is increased by coughing and by taking 
food. 

Night«*tw€att. --Night-sweats of drenching 
character are j)eculiarly suggestive of pulmon- 
ary tuberculosis, occurring in this disease more 
frequently than in any other. It is only in 
acute febrile cases, or in the active stages of 
chronic ones, that they are very pronounced. 

Loss of weight and emaciation —Loss of 
weight is often a vciry early symptom, and 
should arouse suspicion, particularly in young 
adults. In acute disease, and in the late stages 
of the clironi<‘. forms, great emaciation develops, 
often very rapidly, and the imticnt’s appear- 
ance becomes higlily characteristic, with drawn 
flushed face, long neck with prominent pomum 
Adami and band-1 ik<*. stemo-mastoids. 

Fever.— Ritte of temperature constitutes a 
most miiwrtant indication of early disease, or 
of activity in previously quiescent lesions, and 
in all cases in whicli the diagnosis is in doubt a 
rcc/ord of the daily temperature should be taken 
for at least a week. 

Form of temperature record. -For most 
purposes it is sufficient to record the teinj>eTa- 
ture four times in the twenty-four hours : («) 
on waking in the morning (normally, the 
mouth tein{)erature at 7 or 8 a.m. is 97°-“98° F., 
and the rectal tenijMjrature 97*2''-99°), (b) at 
1 p.M. after the hour's rest follow'ing on the 
morning exercise, (c) at 6 P.M., (d) at 9 P.M. 
after the paticjit has retired to bed. In some 
(iases it may be found that the maximum 
temperature, which is usually from 4 to 6 p.M., 
may occur later in the day, even at 8 or 9 p.M. 

When treatment has been c.arried to the stage 
that the patient is on full exercise, the morning 
and night temperatures may be all that it is 
necessary to take. 

Heihodg of taking temperature.-- In most 
sanatoria the rectal temperatures are taken and 
the Centigrade scale is used. The rectal record 
affords a more accurate measure of the body 
temperature than that taken in the mouth or 
the axilla. On the other hand, many patients 
prefer to take their temperatures in the mouth, 
and, if proper precautions be observed, the 
mouth temperatures give sufficient data for 
most practical purposes. 

The temperature varies with the type and 
stage of the disease, and may depend upon 


whether the patient is resting or taking exercise. 
Intcrcurrent affections may also influence the 
temperature chart. 

In acute miliary tubercuhsisy fever is almost 
invariably present and may be of continuous 
or remittent character. The so-called typus 
inversusy in which the morning temperature is 
the highest, is not infrequent and is of grave 
prognostic significance. Fever records of these 
types in the course of a chronic case suggest 
acute miliary extension, or pneumonic spread. 

In acute caseous tuberetdosis the temperature 
may at first be of continuous type and simulate 
the pneumonic chart, as the physical signs copy 
those of lobar pneumonia, but when soften- 
ing and excavation supervene the temperature 
becomes typically hectic or intermittent, the 
diurnal variation being often 4°'-5® F. 

In chronic fibro-caseous tuberculosis the tem- 
perature record is variable. There may be so 
little fever that it escapes recognition, unless a 
careful record is taken over a period of days, or 
there may be none when the patient is at rest in 
bed, though a febrile rise occurs if he is up. An 
afebrile patient may develop a sharp rise of 
temperature, lasting one or more days and 
slowly subsiding, after extra exercise or at the 
change of grade of labour, and this may be 
associated with subjective phenomena like 
those from an overdose of tuberculin. Such 
rises have been proved to be due to what is 
called auto-inoculation,” and are attributed 
to an overdose of tuberculin from the patient’s 
own lesions. The temperature chart is a useful 
index of progress and a valuable guide to 
treatment in these cases. If any acute spread 
or any caseation occurs the chart shows the 
features corresponding, as described above. 

In fibroid tuberculosis the course may be 
practically afebrile, apart from auto-inocula- 
tions or any active spread. 

Mention should be made of the association 
of fever with hasmoptysis. A considerable 
hsemorrhage may occur with little or no febrile 
rise following it, though sometimes a hsemoptoic 
bronchitis is set up by the inhalation of blood 
into healthy bronchi, which generaUy subsides 
in a few days. On the other hand, haemoptysis 
may be followed by high and persistent fever. 
The haemorrhage and the fever may both be 
expressions of fresh activity in old lesions, or 
the inhalation of blood containing tubercle 
bacilli may lead to a widespread outbreak of 
fresh tuberculous lesions in other parts of the 
lung. 

The influence of menstruation upon the 


44 



PULMONARY TUBERCULOSIS 


temperature chart of women with tuberculosis 
of the lungs should be remembered. It has 
been found that a rise of temperature lasting 
from one to ten days may occur before the onset 
of the period. This premenstrual rise may 
occur to a less extent in apparently healthy 
women. 

Hasmoptysit. — This is a symj)tom of great 
diagnostic value. Even tinging of the sputum 
should excite suspicion. Haemorrhage occurs 
in about r>0 per cent, of all cases of pulmonary 
tuberculosis. In the early stages it is usually 
slight, a few streaks occurring in the mucoid or 
muco-purulent sputum. In the pneumonic 
forms of caseous tuberculosis actual rusty 
sputum may occur. Profuse haemoptysis is 
more frequent in chronic types of the disease 
than in acute, though it is sometimes present in 
the acute caseous forms. It may be so co 2 »ious 
as to cause death from suffocation in a few 
minutes, but on the other iiancl, if it is not 
immediately fatal, a very large quantity of 
blood, amounting to as niucli as two or three 
])ints in the course of a few da vs, may be lost 
and yet the ])atient r(‘co vor. Wlien the actual 
bleeding lias ceased, the patient may bring 
up discoloured blood for some hours or days 
afterwards. 

The exciting e^use of hsBinoptysis is usually 
stated to be some extra exertion, but Bang 
observed that in 69 per cent, of cases recorded 
by him it occurred wliih? the patient was lying 
in be<l or recumbeut in a (diair, while in only 
6 per cent, did it occur during working or 
walking. 

Circulatory symptomt. The blood. - - 

Although many observations have been made 
upon the blood in this disease, the results 
recorded have been so variable, that no definite 
blood picture or sec^uence can be described. 
The erythrocytes may lie diminished, but 
rarely to below 3,(KKJ,(KX) per c.mm. On the 
other hand, in (cyanotic, cases or iu the course 
of treatment in sanatoria they may actually be 
increased. 

A chlorotic type of anaemia appears to be 
the most common blood change. Ouring treat- 
ment and in the later stages of the disease, the 
hflcmoglobin ])ercentage may be above normal ; 
in the former case from super-alimentation, in 
the latter probably from loss of fluid and con- 
centration of the blood. 

The leucocytes may be slightly decreased in 
the early, and are increased in later stages, 
probably in part from the effects of secondary 
infections. It is said that leucocytosis is 


usually present during softening, and invari- 
ably in cavity formation. When leucocytosis 
is present it is the polymorphonuclear forms 
which arc increased and not the lymphocytes 
as in serous effusions due to tiic tubercle 
bacillus. Examination of the leucocytes by 
Ameth’s method (in which the polymorpho- 
nuclear leuco(‘.ytes arc grouped according to the 
number of lobes in the nuclei, from one. to five) 
is said to give useful results. When the cells 
with fewer nuclei are increased, it is described 
as a deviation to the left. I'aylor and Wilson 
have found that if there is much Icevo-devia- 
tion in a case of tuberculosis, no great })er- 
manent benefit is to be expected from treat- 
ment, except prolongation of life ; while if 
IsBvo-deviation is absent, the disease will 
probably be of chronic type. W. E. Cooke 
states that a left-handed deviation indicates 
toxeeinia. 

Heart and blood-pressure. In active stages 
and in the acute forms, the ])ulse-ratc is often 
greatly increased, the ])aticnt as a rule being 
unconscious of this. 'J'hc blood-pressure is 
commonly low in the active stages, sometimes 
100 mm. Hg or less in bad cases. In cases 
progressing favourably it rises during treat- 
ment to normal, or sujuunormal. Jt should be 
remembered, however, that pulmonary tuber- 
culosis ina> co-exist with conditions tending to 
raise the bIood-])ressure, such as arterio- 
sclerosis. 

The heart is usually small I >it tiiere may be 
enlargement from rigid -sided liyjiertrojdiy. In 
the later stages symptoms of cardiac failure 
may occur. (Edema of the. ankles, when it 
supervenes, is a grave sign. 

Alimentary s3rmptomt. 
various degrees of gingivitis arc common in 
l>atients with tuberculosis seen in hospital 
practice, but there is no direct relationshij>. 
The association is, however, not** worthy, since 
bloodstained saliva, particularly in the morning, 
may be due to this cause, and may mislead in 
diagnosis. Dysphagia oc.curs in cases with 
tuberculous laryngitis. The tongue may be 
clean and the appetite remain surprisingly 
good, even with a considerable d**gree of fever. 
Most patients, however, show dy8j)e])tic symp- 
toms at some time during their course. The 
usual forms are those which come under the 
heading of nervous or functional dyspepsia. 
They are generally due to defects in the gastric 
juice or to defective gastric motility. The 
chief symptoms arc anorexia, discomfort and 
distension after food, flatulence, nausea and 
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vomiting. It is said that hyperchlorhydria 
occurs in the early stages, while the acid is 
diminished in the later period of the dis- 
ease. The atonic condition of the muscular 
wall of the stomach may progress to actual 
dilatation. 

In cases under sanatorium conditions, if 
prolonged hyper-alimentation is enforced, dys- 
peptic attacks develop, notably temporary 
intolerance of fats. 

Intestinal symptoms are less common apart 
from actual ulceration, but constipation is 
frequent. Diarrhoea of troublesome character 
may occur, and does not necessarily indicate 
tuberculous ulceration. 

Norvous symptoms, — The nervous condi- 
tion of patients suffering from this disease is 
very variable. The spes pluhisica is not common, 
and is practically c.onfined to the very acute, 
caseous type. It is, however, striking when it 
is present. The patient is cheerful, optimistic, 
and expresses himself as feeling better, in spite 
of high temperature, cough, and progressive 
emaciation, and will speak of plans for the 
future when he is almost too weak to help 
himself. In chronic forms of the disease the 
patient is often emotional, sensitive, selfish and 
self-centred, although many patients devote 
themselves meticulously to tlie routine with its 
restrictions. Sometimes the mental changes 
progress to actual psychoses and alienation. 
The patient may become depressed or melan- 
cholic, delusions may develop, and suicidal 
impulses are occasionally manifested. Insomnia 
may supervene, but is usually the result of 
cough, dyspnoea, or night-sweats. Sometimes 
pronounced mental change, with headache, 
insomnia, or drowsiness, may usher in a 
terminal meningitis. Neurasthenia is a fre- 
quent concomitant of inilmonary tuberculosis, 
and may occur very early. 

The peripheral nervous system is sometimes 
affected. The tenderness in advanced cases 
has already been mentioned. The reflex phe- 
nomena about the shoulder- joint described 
in detail by Pottenger are referred to under 
Physical Signs. 

Renal and reproductive eystems.— Apart 
from tuberculous deposits, few symptoms are 
observed in ordinary cases. 

Urine, — The urine is normal in the early 
stages, but in advanced cases often shows 
abnormalities. In febrile cases it presents the 
usual characters, and often deposits urates. 
Albumin, sometimes with casts, is not in- 
frequently present, and occasionally sugar. 


even in cases without previous glycosuria or 
diabetes. Ehrlich’s diazo-reaction is some- 
times present. Urochromogen and indican 
estimations are of little practical aid. 

In early stages, and in arresting cases, sexual 
desire is often strong. In advanced stages it is 
lost. 

Menstmation frequently ceases quite early 
in the disease, especially if anasmia and debility 
supervene. It sometimes persists throughout 
until advanced stages and, if it has ceased, 
returns when the patient is improving. Tuber- 
culous women remain fertile until a late stage 
of the disease. 

Physical signs. (1) Of early disease. Jn- 

spection . — ^The patient may be of good physique 
and healthy appearance, or may show some 
definite signs of ill-health. 

The hair may be lustreless and lank, the skin 
smooth and shiny, though it is usually dry. A 
growth of fine hairs upon the back, especially 
in children or young people, is suggestive and 
should arouse suspicion. Small dilated venules 
over the lower cervical and upper dorsal regions 
are frequently present and have been designated 
the varicose zone of alarm,” but no diagnostic 
significance can be assigned to them. If the 
points of the shoulders and the subcostal angle 
with the costal margins are separately and care- 
fully watched during deep inspiration, some 
slight lagging in movemc^nt on one side or 
earlier cessation may give a valuable clue. 
Drooping of one shoulder, or hollowing or 
flattening above or below one clavicle, may 
serve to confirm this observation, as also may 
a hollowing of the supraspinatus region and 
wasting of the corresponding half of the 
trapezius muscle. The absence of lateral spinal 
curvature or kypho-scoliosis should be estab- 
lished before such observations are regarded as 
indicating early apical involvement. Those 
conditions have been called the “ shoulder 
phenomenon,” and are attributed by Pottenger 
to a reflex effect comparable to the fixation of a 
tuberculous joint and the tonicity of the 
muscles around it. 

Sometimes in women the breast on the 
affected side may appear slightly smaller than 
that on the healthy side. The position of the 
cardiac impulse should always be carefully 
noted if it is visible. 

Palpation . — ^Vocal fremitus must be most 
carefi^y examined. Judgment is necessary in 
appraising the results obtained, particularly 
when the right apex is suspected, owing to the 
normal slight increase of vocal fremitus there. 
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If it is greatly increased on either side, a 
valuable piece of evidence has been obtain^. 

Percussion. — This should be light, since 
slighter differences in note are recognizable, and 
alM because light percussion gives more infor- 
mation of the sense of i^csistancc. Direct per- 
cussion over the clavicles is often useful. 
Percussion should be carefully carried out in 
detail, since even slight variations may be note- 
worthy in the presence of suggestive symptoms. 
Differences are particularly valuable in regard 
to the apical dome of lung extending above the 
clavicle. Percussion of this area and of the 
adjacent regions back and front, gives an area 
which is known as “ Kronig’s isthmus.” Careful 
percussion may show that this area is narrower 
on the affected side by ^1 in. or more, and that 
the note over this area is slightly dull in early 
apical lesions. 'J'liis is now widely recognized 
as a valuable early sign. It may be more easy 
to recognize slight differences in percussion 
note behind than in front, and the supraspinous 
and interscaj)ular regions should be carefully 
compared. Some pliysicians pay very special 
attention to tliese regions as yielding valuable 
evidence of “ hilus tubercnilosis ” (p. 48). 

Mensuration is now little ])ractised, but care- 
ful measurements or tracing of the contour of 
the chest by the cyrtometer may show some 
falling-in of the affected side. 

AuscuUation. — ^Breath-sounds that may be 
heard on the affected side are weak ins])iration 
with expiration normal or inaudible, and cog- 
wheel, wavy or jerky inspiration with expiration 
normal, inaudible or jirolonged. Care must be 
taken not to mistake true “ cogwheel ” breath- 
ing, which is often irregular, for the regular 
interruption produced in nervous patients 
synchronously with the heart- beats. Inspira- 
tion may be harsh, with normal or prolonged 
expiration. A form of altered breath-sounds 
known as ” granular bn;athing ” has been 
described. It consists in a faint irregularity 
of inspiration suggestive of distant r&les, 
though no actual rfllc may be distinguishable. 

Various approximations to bronchial breath- 
ing may be heard, inspiration being of blowing 
character with normal or harsh expiration, and 
to these indeterminate forms the name of 
broncho-vesicular breathing is applied. Lastly, 
definite bronchial breathing may be heard, but 
this usually indicates that the lesions have 
progressed to actual consolidation. 

Adventitious sounds. — Occasional small rhon- 
chi or a few fine crepitant r&les may be heard 
in the first deep inspirations or after cough, but 


in early cases they are frequently absent, and 
in any case, if heard definitely and persistently, 
they indicate that the lesion is of some extent. 
Care must be taken to avoid being misled by 
extrapubnonary crepitant sounds, by atelectatic 
r&les, by friction in cases of pleurisy, and by the 
fine bubbling rftles audible on both sides close 
up to the sternum in emphysema. 

Voice-sounds. — The same care should be 
taken in the appraisal of the voice-sounds as 
in regard to vocal fremitus, owing to the nor- 
mal slight increase on the right side. Definite 
increase of voice-sounds, bronchophony and 
pectoriloquy audible above the clavicle, in the 
first two spaces or in the suj)raBj)inous region, 
are highly suggestive, and the further these are 
heard from the trachea in front and the spine 
behind, the more valuable they are. 

It is in this early stage that the greatest 
difficulty in diagnosis ocemrs, and while none of 
the signs hero described arc characteristic, a 
combination of several of them coexisting with 
symptoms indicating some pulmonary affection 
is highly suggestive. 

(2) Signs oi consolidation. On insjicetion, 
similar ap])earancGs to those described in the 
preceding section may be obwTvcd, but as a 
rule they are more definite. The flattening 
below the clavicle is more obvious and the 
limitation of movement on the affected side 
more apt)arent. 

Palpation. — The vocal fremitus is now not- 
ably increased and the differei.ci’ on the two 
sides is very pronounced, unless the consolida- 
tion is bilateral. 

Percussion. — The j)ercus8ion note is definitely 
dull, and if the area of consolidation is of any 
size the sense of resistance is notably increased. 

Auscultation. — In consolidation at the apices, 
and at the upx>er part of the lower lobes, the 
breath-sounds are typically bronchial in char- 
acter ; but in the caseous ty 2 )e of case with acute 
pneumonic onset, and in easels in which pneu- 
monic extension occurs in the lower lobes, 
tubular breathing may bo heard. Adventitious 
sounds may be entirely absent, but crepita- 
tions or crej»itant rales of fine or medium char- 
acter are usually audible, or may be elicited on 
coughing. These r&Ies may indicate that active 
softening is in progress, especially when they 
are abimdant and of a coarse ” sticky ” charac- 
ter. The voice sounds are bronchophonic, and 
whispering pectoriloquy is invariably audible. 

(3) Signs of excavation. Inspection.— li the 
cavity is in the upi)cr lobe there is, as a rule, 
flattening and hollowing both above and below 
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the clavicle ; the shoulder droops and the mus- 
cles of the shoulder girdle are wasted. 

Palpation - vocal fremitus is increased 
owing to the consolidated lung tissue around, 
unless the cavity is full, or unless there is 
marked pleural thickening over it. 

Percussion . — The percussion note may be 
dull if the cavity is small or full ; tracheal, 

boxy ” or even “ cracked-pot ” in character if 
it is large, superficial, and in communication 
with an open bronchus. To elicit the cracked- 
pot sign the patient should have his mouth 
open, and j^orcussion should be made sharply 
and rather forcibly. Even apart from the 
cracked-pot sound, opening the mouth may 
alter the pitch of the note on percussion 
over a cavity — ^this being known as Wintrich’s 
sign. 

AuscuUation. -The breath -sounds may be 
bronchial, bronc.ho-cavernous, cavernous, or 
amphoric, according to the size of the cavity 
and the atuount of its contents ; and in a basic 
cavity, particularly if it is due to a saccular 
dilatation of a bronclius from fibrosis, the 
breath-sounds are weak or absent if the cavity 
is full. Adventitious sounds are usually audible 
over a cavity ; tliough if the cavity is dry they 
may bo absent. Tlieir character gives some 
indication of the state of the cavity, especially 
when correlated with the symptoms. There 
may bo small, nuidium, or large crepitant r^es, 
or coarse gurgling rales. Sometimes in a large 
cavity, metallic tinkling and am])horic echo 
may be audible. In total excavation of a lobe 
or of tlie whole of one lung, the bell-sound or 
hmii tVairain may ofttui be elicited by moans 
of two coins. 

Voice-sounds. - - Loud bronchophony and 
marked i)ectorjloquy are the rule over cavities, 
and arc in some degree relative to the size of 
the cavity. Auscultation of the cough may 
demonstrate “ post-tussive suction hissing 
sound immediately after the cough. 

(4) Signs of fibrosis. — Wlicn fibrosis is in 
progress, evidence of contraction of the lung 
and of displacement of the lieart and medias- 
tinum may be looked for. 

Inspection often reveals pronounced asym- 
metry of the chest, and the affected side may 
be flattened, retracted and abnost immobile. 
Compensatory B])inal curvature may be noticed, 
with one shoulder much depressed. The car- 
diac impulse may be drawn upwards, and to 
the right or left. In right-sided cases it can 
be displaced nearly over to the right axilla, 
whereas in left-sided cases it may be in the 


posterior axillary line, or even at the back, 
beneath the angle of the scapula. Owing to 
retraction of the lung, cardiac pulsation is not 
infrequently visible up to the second space in 
front. Dilated veins may be apparent over the 
front of the chest from disjfiacement of the 
mediastinum and traction on the deep veins. 
The intercostal spaces may appear somewhat 
drawn in. 

Palpation . — ^Vocal fremitus is diminished if 
there is much thickening of the pleura, but it is 
increased if there is consolidated lung tissue 
with open bronchi. The position of the cardiac 
impulse should be carefully localized, since its 
position affords valuable information as to the 
degree of fibrosis. 

Percussion . — Over the fibroid area the note 
is dull, unless a large cavity is present in it, 
when it may be boxy. The sense of resistance 
is greatly increased. Owing to compensatory 
em})hyBcma the resonance or hyper-resonancje 
from the opposite lung sometimes extends 
across the sternum and encroaches largely 
upon the affected side. The cardiac dullness is 
sometimes difficult to separate from that due 
to the fibroid lung, but the pulsation visible 
from the uncovering of the heart will generally 
render its extent clear. 

AuscuUation . — Over fibroid lung areas the 
breath-sounds are generally w^eak, though if 
cavitation is present they arc those given by 
the cavity. 

Adventitious sounds are often entirely absent, 
but frequently small and medium rfiles are 
heard, often of sticky, mc^tallic character. The 
voice-sounds also may be diminished, unless 
(cavitation is present, when bronchophony and 
whispering pectoriloquy are heard. 

It is important to remember that fibrosis can 
lead to definite bronchiectasis, especially when 
it occurs in the lower lobes, and tliat the charac- 
teristically variable physical signs of that con- 
dition may be present. If the cavity is full 
there will be absent or weak vocal fremitus 
and breath-sounds, with but few adventitious 
sounds or none at all, while if it is empty there 
is bronchial, cavernous, or amphoric breathing, 
exaggerated voice-sounds, and sticky, leathery 
T&les or gurgles. 

Mensuration . — Careful tracings made by the 
aid of the cyrtometer give a graphic record of 
the deformity induced, and may be used to 
trace the progress of the contraction. 

(5) Hiliis tabercnlosis. — Of recent years an 
attempt has been made to separate out a 
special type of the disease in which the primary 
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ocalization appears to be in the immediate 
leighbourhood of the roots of the lungs, and 
he spread occurs along the bronchi and 
rcssels in a wide conical extension. Its exist- 
iuce as a separate ty^>e is based largely on 
i^-ray evidence. Clive lliviere maintains that 
.he physical signs of this so-callcd hilus tuber- 
culosis, though often slight at first, are always 
)ilateral. He describes contraction of Krdnig's 
krea on both sides. Special parasternal and 
laravcrtebral areas of dullness are mentioned 
ks indicative of glandular involvement, lliviere 
itates that the earliest auscultatory signs may 
je heard at almost any part of the chest, 
jranular breath -sounds are often audible, but 
'Tcpitant rales or other adventitious sounds 
levclop only at a late stage. K.xcavation when 
t occurs is said to be in the middle of the upper 
obe, the axillary region, or the base rather than 
it tlie apex. TJie X-ray jihotographs show 
iistinct evidence of disease in the bronchial 
glands and radiating extensions in all directions, 
[t is probable that this form of deposit and 
ixtension is the usual condition in the relatively 
iueommoii pulmonary tubenmlosis of young 
children, but it is at present open to (jucstion 
ivhether it is ne(!(\ssary to regard it as a separate 
orm in the adult. 

(6) Occasional and non-characteristic signs. 

-MijoUlema may be observed at any stage, and 
s often more pronounced on the more affected 
udc. It is best obtained over the pectoral 
nuHcles. It is most prominent when eniacia- 
:ion is prestuit, but may be noticed early in tl;<5 
lisease. 

Chibhin<j of the fimjers occurs commonly in 
3hronic cases. The usual form is longitudinal 
curving of the nail, giving it a parrot-})ill 
i])pearance, but sometimes the “ drumstick ” 
orm of clubbing occurs ; this is usually in 
ibroid cases, and especially in those associated 
with bronchiectasis. 

Pidmonan/ osteo-artkrojHtthy. - In chronic 
sases, especially those with basal bronchiectasis, 
extensive joint-changes are occasionally found 
in addition to pronounced clubbing. There is 
kt first swelling about the wrists and ankles, and 
ater al>out other joints, including the knees and 
Ibows, rarely the hips and shoulders. Some- 
imes considerable effusion occurs into the 
Sected joints. Much deformity and limitation 
I movement may result, but jjain is usually 
ight or absent. 

Cardio-respiratory murmurs are often heard 
ver a wide area in this disease. Pleuro- 
isricardial friction is sometimes audible over 
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the region where the pericardium and the 
pleura are in contact. 

(7) Radiograjihy.- X-ray examination of the 
chest has l)ecome establisliod as aii ^ditional 
method of ])hysical examination. To get the 
maximum aid from this method the chest 
should be examined by the fluorescent screen, 
and also by the taking of radiograms. The 
results of both must be inte.rpTet4?d in the light 
of the symptoms and physical signs. 

The screen gives information as to the 
respiratory movements of the diaphragm, the 
degree of brightening of the lungs during 
respiration and cough, and also as to the 
position, shape and movemenls of the heart. 
ITnilateral limitation of movement of the 
diaphragm was des(‘ribed by Williams as a sign 
of early disease, but it may l;e observed in other 
conditions, such as pleural adhesion, and is 
therefore not characteristic. 

The radiograms may show the extent and 
distribution of the lesions, and demonstrate 
the presence of caseous areas, cavities, pleural 
thickening or adhesion. 1'hey are also of great 
assistance in confirming the existence of com- 
plications siu'li as pleural effusion and pneumo- 
thorax. In establishing the existence of early 
lesions tliey are of less value. Slight iliflerimces 
in the ap[:earances at the apii cs may he due to 
old quiescent lesions, and definite clinical signs 
may be present in cases without npj)reciuhle 
X-ray evidence. 

(jireat attention has been paid to the sliadows 
at the roots of the lungs. It must he admitted 
that there is still some, difficulty in intcTj)rcting 
these root shadows. It is often easy to recog- 
nize calcareous dejKisits in the bronchial glands, 
but considerahlo experience is necessary to 
decide whether there is } erihronc.hial thickening, 
and to distinguish between tiie shadows of the 
bronchial walls and vessels, and those cast by 
abnormal develojiiuents of fibrous tissue. 

The character and situation of the heart 
shadow should always be studied. The former 
is often narrow, vertical or “ drop *’-shai (d, 
and it is usually small. Displacements of the 
heart are well shown. 

Exaggerated claims for X-ray indic’ations 
have been made by some enthusiasts. It 
should be remembered that the appearances 
observed arc shadows, not pictures, that con- 
ditions of wMdt‘ly differing origin may give 
similar shadows, and that catarrhal jirocesscs 
and the earliest lesions do not obstruct the rays 
unless there is widespread miliary dejiosit. In 
the presence of symptoms and signs the X-rays 
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may be of great value ; they often indicate the 
extent of the disease and reveal the site of 
lesions of which the ordinary signs may be 
inconclusive or obscure. With our present 
knowledge, however, they cannot be regarded 
as an infallible means of early diagnosis, nor do 
they enable us to distinguish certainly between 
quiet and active lesions. They should never, 
therefore, be the sole or even the predominant 
factor in diagnosing tuberculosis of the lung. 

Course 

In acvJle miliary tuberculosis fever, wasting 
and exhaustion, or generalization of the infec- 
tion, may bring about the end in from one to 
three weeks. 

In the acute caseous type death usually occurs 
within six months, unless artificial pneumo- 
thorax treatment is possible. 

In chronic Jihro-caseous tuberculosis the course 
is variable. During treatment such cases may 
proceed to complete arrest, or there may be 
arrest for a time and then relapse, or the dis- 
ease may slowly advance. The duration may 
extend into several years, with long periods of 
freedom from pyrexia and almost complete 
arrest, alternating with bouts of fever and 
symptoms varying in severity according to 
the activity of the lesions. 

The fibroid type may be practically afebrile 
throughout and the duration extend into 
years, even when (;omj)letc arrest does not 
take place. 

These clinical types, however, are not sharply 
delimited, and may merge into one another. 

Some of the attempts to classify the course 
of the disease into stages are described in the 
general article on Tuberculosis. 

Complications 

1. The complications due to the spread of 
the bacillus may result from its direct implan- 
tation in other organs, as the larynx and intes- 
tine, from direct extension and by lymphatic 
spread, as in pleurisy, pneumothorax, and 
pericarditis. Others arc due to bacilli gaining 
access to the blood-stream and causing disease 
at a distance. 

Tuberculous lar 3 mgitis is described elsewhere 
{see Larynx, Tuberculosis or). Much less 
commonly foci occur in the trachea, the 
pharynx, tonsils, fauces, and buccal mucous 
membrane, rarely in the nose and ear. 

Bronchitis is a not unex>mmon complication, 
due to tlie tuberculous process itself or to 
secondary infections. 


Bronchiectasis sometimes results from fibroid 
disease. Gangrene of the lung occurs but rarely. 

Emphysema is found under two conditions : 
one as a compensatory process in the unaffected 
parts of the lung, the other as an antecedent of 
the tuberculous disease. 

Dry pleurisy is very common, and is a 
frequent accompaniment of a fresh outbreak or 
extension of the disease. It may proceed to 
effusion, which is not necessarily unfavourable, 
since it may keep the affected lung at rest. 

Empyema occasionally results, cither from 
invasion of the pleura by some pyogenic 
organism, or possibly from the tuberculous 
process itself. 

Pneumothorax, one of the most serious of all 
complications, is usually caused by rupture of 
a subpleural caseous focus in a part of the lung 
where there are no pleural adhesions, or where 
if they exist they arc localized and recent. 
Pneumothorax may be partial or complete, and 
the opening in the lung may remain patent, 
become valvular, or close completely. The air 
may be absorbed, but more commorJy pleurisy 
is induced and hydro- or pyo-pneumothorax 
results. 

A cold abscess about & rib or costal cartilage 
may constitute a painful comidication. 

Pericarditis occurs, but is not common. 
Myocardial weakness is frequent towards the 
end of chronic cases, and at autopsies small 
recent vegetations arc sometimes seen on the 
mitral or aortic valves. 

Intestinal ulceration is common in chronic 
cases and may cause pain, diarrhoea, offensive 
stools, and eventually emaciation. Perforation 
of an ulcer occasionally occurs, but is unusual. 
In chronic cases a hypertrophic condition 
develops in the ceecum and adjacent part of the 
ileum, leading to a mass palpable through the 
abdominal walls. 

Ischio-rectal or perineal abscesses going on 
to produce fistula in ano are common. These 
conditions are most likely to be met with in the 
later stages, but they may be a very early 
manifestation. Ulceration of the rectum occurs 
occasionally. 

Appendicitis is not frequent ; it may be due 
to the tuberculous process or to some other 
infection. Peritonitis is rare in pulmonary 
I cases apart from intestinal ulceration, perfora- 
‘ tion, and appendicitis. 

Other complications are due to distant 
localizations of tubercles, as in the kidney, 
bladder, or genital organs. Of these, deposits 
in the epididymis are the most frequent. 
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Spinal tuberculous lesions sometimes develop, 
.nd give rise to pain, limitation oi movement, 
nd cold abscesses. 

Addison's disease is a rare association. 
Meningitis is the most serious of all compli- 
ations, since it is almost invariably an ex- 
pression of generalization of the bacilli. 

Among not infrequent intercurrent infections 
re influenza, catarrhal conditions of the air- 
assages, and lobar pneumonia. 

Asthma occurs in patients with tuberculous 
isease, and may be induced by it. Diabetes 
lay be a complication, but is usually the 
rimary condition, the tuberculosis being 
scondary. Amyloid disease and fatty liver 
re now less often found than formerly. 

Cold blue extremities and troublesome chil- 
lains are frequent in tuberculous patients, 
'urpura is an occasional late complication. 

Terminations 

The various terminations may be described 



1. Complete and permanent arrest . — The dis- 
ise process may be completely cncapsuled by 
brous tissue, or, if caseation has occurred, 
deification and fibroid changes may take place 
id completcdy close the lesions. 

2. Partial or incomplete arrest . — The only 
ndcnce that arrest is not complete may be 
ight cough and expectoration with tubercle 
icilli present and small febrile reactions after 
certion. 

3. Papid progress of the disease.— In the 
mtc forms the lesions may spread rapidly 
id the toxic symptoms dominate the 
Lcturc. 

4. Death results from the disease or from 
8 complications in a large proportion of its 
ic.tiins, though at very variable times after 
B onset. The most common form of death 

from progres.sivc asthenia, emaciation, and 
ow cardiac enfeeblemcnt. ])eath by asphyxia 
not common but may occur in miliary 
iberculosis and in very severe heemoptysis. 
eath from haemoptysis itself is less frequent 
kan might be supposed, occurring in about 2 
jr cent, of cases. Death may result from 
»mplications, usually the result of spread of 
te tuberculous process, e.g. tuberculous men- 
gitis, perforation from tuberculous enteritis, 
(thenia and wasting from starvation through 
ryngeal involvement, and pneumothorax, 
cath may also result from intercurrent 
sease, such as ordinary pneumonia, influenza, 

' bronchitis. 
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Diagnosis 

The combination of characteristic symptoms 
with definite physical signs and the presence of 
tubercle bacilli in the sputum constitute a 
chain of evidence which is complete and incon- 
trovertible. Unfortunately the cases in which 
such a conclusive demonstration is possible are 
already past the earliest stage. 

It would bo difficult to make a complete list 
of the various conditions simulating some phase 
or other of this disease, but it is useful to 
consider first those in which the S 3 rmptoms arc 
suggestive and the physical signs are indefinite 
or obscure, and secondly those in which 
definite pulmonary physical signs are present 
like those of tuberculosis. Among the former 
group may bo mentioned chlorosis, dyspepsia, 
enteroptosis and chronic intestinal stasis, neur- 
asthenia, Graves’s disease, conditions of the 
nose, pharynx, larynx, and bronchial glands. 
Among the latter group, the following may give 
rise to difficulty in diagnosis, viz. asthma, 
pneumonia, broncho-pneumonia, apical catarrh 
or collapse, emphysema, fibroid disease or 
chronic pneumonia, pneumoconiosis, abscess, 
gangrene, bronchiectasis, pleurisy with effusion, 
syphilis, actinomycosis, hydatid or other })ul- 
inonary parasites, intratlioracic malignant dis- 
ease, lymphadenoma, and (rdenia or infarction 
of the lung. 

In the first group the diagnosis can usually 
be established by careful search lor suggestive 
physical signs of early disease, by observation 
of the temperature, and by repeated sputum 
examinations. 8i)ec,ific tuberculin t(»sts may 
also be employed in spec ial crises. Examina- 
tion of the blood, the naso-])harynx, larynx, 
thyroid body, or digestive tract may reveal the 
cause of cough, malaise, wasting, rapid pulse, 
etc. 

In the sc^cond group, in which definite 
physical signs simulating tuberculosis are 
found, special methods of diagnosis may be 
necessary. In general, it may be stated that 
when repeated sputum examinations for 
tubercle bacilli are invariably negative, the 
diagnosis hhould be reviewed. 

In cases of asthma the variable physical 
signs and the nocturnal paroxysms may give 
the clue, but it should be remembered that 
asthma may coexist with tuberculosis, or even 
be induced by it. 

In pneumonia the cx)urse of the disease and 
culture of the sputum may settle the diagnosis, 
but tuberculosis should be suspected in any 
case of delayed resolution. 
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Apical caiarrh after influenza or in association 
with emphysema may require several exam- 
inations and repeated sputum tests to establish 
its nature. Unilateral diminution of Kronig's 
isthmus and flattening or diminished move- 
ment would be very suggestive of tuberculosis. 
Fibroid conditions of the lung secondary to 
pneumonia, pleurisy and other non-tuberculous 
conditions may give rise to great difficulty, 
particularly when they oe.cmr in the aj)ical 
regions. The liistory and repeated sputum 
examinations afford tlie best aids to diagnosis. 

Similarly in regard to abscesSf gangrene^ and 
bronchiectasis. 

In pleurisy with effusion, bronchial breathing 
and r&les are often heard in the colla})8ed lung 
over tlie effusion. The absence of tubercle 
bacilli from the sputum and the disappearance 
of the auscultatory signs with absorption of the 
effusion may establish the real nature of these 
signs. 

Syphilis of the lung is rare, and should be 
diagnosed only in cases with a definite history 
of this disease, a positive Wassermann reaction, 
and signs of intrathoracic disease of chronic 
type with repeated negative sputum examina- 
tions. 

Actifiowycosis gives rise to symptoms like 
tuberculosis and to siniilar signs, though more 
often in the lower and middle lobes. The 
diagnosis depends upon the discovery of the 
specific organism. 

Hydatid disease of the lung may be revealed 
by X-ray examination, the cyst giving a 
charactf^ristic rounded shadow, or by the 
discovery of hydatid booklets in the s]3utum. 

Intratlioracic malignant disease may give 
rise to great difficulty, but the dev«dopincnt of 
pressure signs, the stony dullness, the absence 
of tubercle bacilli, and the rapid development 
of effusion in some cases may give useful 
indiesations. The X-rays may be of great value 
in this connexion. 

Lymphadenonw of the intrathoracic glands is 
often associated with periodic febrile attacks, 
and may be difficult to recognize until other 
glands enlarge. 

Infarction of the lung giving rise to haemopty- 
sis may at first suggest tuberculosis, but the 
condition causing it is usually ap])arent. 

Wlien, after a (ireful review of the history, 
the symptoms, the signs (including X-ray find- 
ings), the temperature range, and the characters 
of the sputum, the diagnosis remains doubtful, 
recourse may be had (1) tc the tuberculin 
tests, (2) to blood or serological tests. 
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1. Taberoiilin reactions. — These reactions 
are sufficiently described elsewhere (see under 
Skbological Diagnosis), but it must be 
pointed out that while their specificity is 
established, except in the case of the sub- 
cutaneous test they are too delicate, and indicate 
old infection without differentiating between 
activity and quiescence. With the subcutan- 
eous reaction a positive result with the weaker 
dilutions gives definite suggestion of active 
disease, which is conclusive if a definite focal 
reaction is apparent. It cannot, however, be 
applied in cases with fever, and if injudiciously 
employed it can do harm by the intensity of 
the focal changes induced. Pirquets test is so 
sensitive that it is only of real v^ue in the first 
two or three years of life, when as Riviere 
happily expresses it, infection is synonymous 
with disease.” Attempts have been made to 
increase its value by a quantitative modification. 
Calmette's test is less sensitive, and is not con- 
stantly positive in cases which are clinically 
tuberculous. 

A further fact detracting from the value of 
tuberculin tests in diagnosis is that they are 
negative in acute tuberculous infections and in 
advanced stages, also during some infectious 
diseases. In the writer’s opinion they should 
seldom be employed in the diagnosis of the 
pulmonary form of tuberculosis. 

2. Blood and serum tests. — The complement- 
fixation test (see Serological Diagnosis) has 
been applied to the diagnosis of tuberculosis. 
At present it has not reached the stage of 
affording a reliable criterion of active disease. 

The opsonic index to tuberculosis has also 
been employed, and in expert hands may 
possibly be of value. It necessitates an exam- 
ination of the index before and after exercise, 
and is not convenient for general use. 

Prognosis 

In endeavouring to form a prognosis, the 
practitioner should review all the features of 
the case, including the family and personal 
history, the type of the disease, the symptoms, 
especially the temperature record, the physical 
signs and their extent, the sputum, the blood 
reactions if available, the occurrence of compli- 
cations, and the response to treatment. 

Family history. — ^A bad family history of this 
disease is generally regarded as unfavourable. 

Personal history.— A history of alcoholism is 
ominous. The patient is not likely to take 
treatment seriously, his digestion is often 
gravely impaired and his nutrition poor. 
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A previous history of ayphilut hs not neces- 
sarily of serious prognosis, since in such patients 
tuberculosis tends to fibrosis. 

Diabetes influences the prognosis gravely 
and, if of severe or composite type, renders 
treatment and diet difficult. 

GotU is an uncommon association, and seems 
to be of favourable influence. 

Mitral stenosis has been regarded as favour- 
able, while pulmonary stenosis and other forms 
of congenital heart disease promote the onset of 
the disease and influence its course adversely. 
Cardiac hypertrophy is usually a good sign. 

Insanity is a serious association, and often 
leads to a rapid febrile course. 

Age. — In infants and young children, pul- 
nonary tuberculosis is rare, but the prognosis 
s bad. After the age of 15, ])Tognosis is 
lorious, at any rate till the age of 20 or after. 
?rom this time till about 45 or 50, age seems to 
)e of slight influence in prognosis, but after 50 
he disease is liable to be progressive. 

Sex. —Sex seems to have little or no direct 
nfluence on prognosis. Pregnancy certainly 
ntails risks. 

Civil state. —In active cases marriage afiects 
he outlook unfavourably. In arrested cases 
ireakdown not infrequently occurs shortly rfter 
iiarriage. 

Physique.— A poor pliysique is usually of bad 
men, whereas a good physique is, other things 
eing equal, favourable. 

A persistent loss of weight in spite of treat- 
lent is a most unfavourable sign. 

Personality is of great importance. Austin 
'lint stated that “ most patients who recover 
'oin phthisis arc persons of resolution and 
erseverance.” 

Type of disease. — This influences prognosis, 
H may be seen by reference to the section on 
le course of the disease. 

Symptoms and pro^osis. Persistent cough 
ay lead to exhaustion and be unfavourable, 
semoptysis may in rare instancies be immedi- 
.ely fatal or lead to death from exhaustion in 
few days. It may also cause wide dis- 
mination of the disease frenu inhalation of 
icilli into healthy jiarts of the lung. On the 
her hand re|)eat^ hsemorrhages may occur in 
e c^mrse of years without ill effects. Oyspneea 
of serious import, while fever anci night 
'eats indicate activity. Digestive symptoms 
B a handicap at any stage, and if persistent 
3 unfavourable. A blood-pressure of 100 mm. 
I or less is ominous, while a rising pressure is 
Pourable. 


The extent of physical signs is only of 
significance when taken in conjunction with the 
symptoms as an index of activity. The rapid 
development of fresh signs is necessarily serious. 

Con^plicatiODS and prognoBU.— Zorj/tir/caf in- 
volvemcnt is not invariably so serious as was 
formerly supposed, if tlie lung lesions are 
localized and quiesc^ent and if proper treatment 
is carried out. Pneumothorajc is serious. Often 
it is rapidly fatal, but, even if not, fiiuil recovery 
is rare. Pleural effusion may exert a favour- 
able influence by keeping the lung at rest. 
Catarrhal infections are unfavourable, serving 
to spread the disease or to activate quiet lesions. 
Meningitis is almost invariably fatal. Intesti- 
nal tuberculosis is of evil omen, and may lead to 
exhaustion or perforation. 

(fenito-urinary ttdtcrculosis is S(*rious, but if 
localized to the ej)ididymis may be dealt with 
by o])eration. 

Treatment 

The selection of the treatment must dej)end 
u[M>n the ty])c and stage of the disease and the 
])atient’s pecuniary (nrcumstances. Jn tlie 
febrile stage, or when acute sym})toms are 
j)re8ent, the treatment required is closely 
similar to that for other acute febrile illnesses, 
and for such treatment the home, a nursing 
home, or a hospital may be the best place. It 
is only when the ]»ati<»nt be( ' m(*s afebrile that 
some of the spee.ial modes of treatiuent become 
])ossible. Jn chronic cases variations in the 
treatment are often necessary. 

1. Sanatorium treatment. — 'I'he role of 
siuxatorium treatment in the general scheme of 
dealing with tuberculosis, the j»rin(;ipleH on 
which it is based, and the selection of suitable 
cases are discu8s«*d in the general article, on 
Tuberculosis. 

The buildings of a sanatorium sliould be 
designed so that the rooms face south or south- 
w(?st. There is gerwrally a i>av(‘d and covered 
space in front so that patients confined to bed 
can be out under shelter. Common rooms for 
meals and amusements arc jirovided. Some- 
times chalets or revolving shelters are us<*d 
instead of jMiiriiLancnt buildings. CarjK'ts are 
to be avoided, though a small mg may be 
allowed. Furniture should be simple, and as 
little as is consistent with comfort. The 
grounds should W large enough to permit of 
varying walks and afford facilities for gradu- 
ated work. The jjersonality of the medieval 
superintendent is an important factor. 

It is usual for patients arriving at a sana- 
torium to be kept in bed for a few days so that 
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they may recover from the journey, and that 
the resting temperatures may be recorded. 
Patients with a febrile reaction are kept in bed 
till this has subsided. The daily routine differs 
according to the condition of the patient, the 
stage of the disease, and the form of special 
treatment selected. 

The ordinary daily routine is somewhat as 
follows : — 

7.30 A.M. — ^Patient called. Temperature and 
sometimes pulse-rate token — ^bath if permitted, 
then dress. 

8.30 A.M. — Breakfast. 

9 to 0.30 A.M. — ^Best, reading, or mild recrea- 
tion. 

9.30 to 12 noon. — ^Patients are generally seen 
by the medical officer at some time between 7.30 
and 9.30, and the day’s programme is given to 
them. It may bo rest, a prescribed walk of given 
length with a stated rate, or a specific grade of 
“ labour.” 

12 to 1 p.M. — ^Thc rest hour, strictly enforced for 
all except convalescents. The patient rests on a 
couch or bed on tlic veranda, in a shelter or out 
of doors. No speaking, writing, or working is per- 
mitted, but reading is usually allowed. 

1 p.M. — ^llinner. 

After dinner till 2.30. — Best, reading, and mild 
recreation are again permitted. 

2.30 to 4.30. — ^Kost, exercise, or work, as pre- 
scribed for each patient. 

4.30 P.M. — ^Tca. After this till 6 p.M., rest, letter- 
writing, or mild recreation again. 

6 to 7. — Second rest hour, under conditions 
similar to the first. 

7 or 7.16. — Supper. Again gentle recreation, such 
as music, singing, or games like chess and draughts, 
is ])erniittcd till 9. 

At 9 or 9.30 p.m. juitients go to bed. 

The rest hours are a very important part of 
the treatment ; they prevent fatigue, allow the 
exercise temperatures to subside, and prepare 
for digestion. 

The duration of stay in the sanatorium 
should not be less than from three to six 
months. Few patients can afford to remain 
until arrest is complete, but the experience 
gained enables them to carry out treatment 
at home or at suitable health resorts. 

2. Home treatment. — ^This may bo neces- 
sary (1) in the early or the febrile stages, (2) 
after return from a sanatorium or climatic cure, 
(3) in the late or terminal stage, though in this 
stage it is desirable that the patient should be 
admitted to some institution for advanced 
cases unless home conditions permit of adequate 
nursing and due precautions. 

It is important to secure conditions of life as 


nearly as possible approximating to those of a 
sanatorium. The patient should have a room 
with a south or south-west aspect, all un- 
necessary furniture, carpets, curtains or dust- 
retaining features should be removed and the 
bed be so placed as to ensure the maximum of 
fresh air without draughts, windows being 
permanently opened and if necessary partly 
removed. 

The diet should be adjusted to the patient’s 
digestive capacity and personal tastes. Since one 
object is to restore him to his “ highest known 
weight,” it is often necessary to encourage the 
taking of extra food, particularly fats and 
proteins, but it is not desirable to enforce the 
large extra feeding at one time recommended. 
A diet with a heat value ranging from 3,000 to 
3,500 Calories is ample in the majority of cases, 
though it may be necessary to increase it to 
4,000 in some instances. The protein may be 
given in the form of meat, fish, and eggs. Raw 
meat has been strongly recommended, and may 
take the form of sandwiches suitably flavoured. 
The meat may be slightly browned before the 
fire to lessen the raw taste, and as much as half 
a pound daily may be given. The amount of 
cooked meat should not exceed f lb. a day ; if 
fish or eggs are included in the diet, that 
amount may be proportionately diminished. 
Carbohydrates may be increased, particularly 
if the patient is on active exercise or is losing 
weight. 

Fats are generally well tolerated by tuber- 
culous patients, and may be given up to 
4-6 oz. a day in the form of milk, butter, 
cream, fat of meat, fat bacon, or cream cheese. 

Large quantities of milk are sometimes 
enjoined, but if the patient is on a mixed diet 
one to three pints is sufficient. 

Alcohol is not necessary, but may be per- 
mitted in moderation at meals in those accus- 
tomed to its use. 

Hygiene , — Smoking tends to induce coughing 
and should not be indulged in when there is 
active disease, fever, or laryngeal involvement, 
but may be permitted in quiescent cases. 

Gothing should bo adapted to the climate, 
the season, and the condition of the patient. 
Good woollen imderwear, with clothes of suitable 
weight, and overcoats or rugs according to the 
weather, should be worn, but excess of clothing 
is to be avoided. 

Strict care in regard to coughing and the 
disposal of sputum iffiould be enjoined. Patients 
with expectoration should be advised to shave. 
Sputum can be collected in a special pocket 
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flask, in paper or gauze liandkerchiefs, or in 
sputum cups from patients in bed. It should 
be treated with some cheap disinfectant, such 
as crude carbolic acid, weak lysol or sanitas, or 
strong solution of washing soda, and afterwards 
burned if possible. 

3. Climatic treatment.—Although of great 
value in some cases, this form of treatment 
is not available for the great majority and 
is unsuitable for many. It is discus^ in 
Climate ix Therapeutics. 

4. Graduated rest and exercise. — Rest 
in bed is essential for patients with fever, and if 
this is slow to subside it must be made abso- 
lute,” i.e. the patient must not get out of bed, 
must be washed and fed, and must use the 
bed-i)an for evacuations. When the temper- 
ature has subsided, “ absolute ” rest may be 
relaxed, and, if the tem])crature keeps down, the 
patient may be allowed up for an hour daily, 
then two hours and so on, the temperature 
chart being the guide. When the patient is up 
for from four to six hours a day, gentle exercise 
may be permitted, and gradually walks may 
be allowed. To get to this stage may require 
weeks or months, and it is often a great tax 
on his forbearance. As the disease progresses 
towards quiescence and arrest, longer walks 
at steeper gradients beeumc possible, or the 
patient may be put on some form of graduated 
labour. As introduced by Paterson at Frimlcy 
Sanatorium, various grades of work, from one 
to six, are employed. The first grade is started 
when the patient can walk six miles a day, and 
consists in carrying a light weight uphill ; the 
other grades involve increasing work till in the 
sixth grade it becomes heavy labour with a 
pickaxe or spade for six hours daily. The 
patient must be carefully watched for any 
indication of auto-inoculation, and at once put 
to rest if this occurs. One advantage of this 
mode of treatment is that it is a better pre- 
paration for the i)atient’s resumption of his 
ordinary work than graduated walking. 

5. Mediciiial measures. — The mere list of 
drugs rerx)mmended for this disease is the best 
proof of their general ineflSicacy. Some of the 
more important may briefly be discussed. 

Creosote has been widely used, and seems 
sometimes to do good. It is best given in perles 
or capsules starting with 2 min. three times a 
day after meals and increasing gradually. It 
should be stopped if it induces dyspepsia or if 
hemoptysis occurs. Various derivatives and 
compounds of creosote have been used, such 
as guaiacol 1 3 min., creosote carbonate (creo- 


sotal) 6-10 min., guaiacol carbonate 10-30 gr,, 
guaiacol cinnamate (styracol) 5-15 gr., potas- 
sium guaiacol sulphonate (thiocol) 5-15 gr. 

“ Nascent ” iodim has been recommended ; 
the patient takes 30 gr. of potassium iodide 
with or without potassium bicarbonate in at 
least half a pint of water after breakfast, and 
chlorine water with lemonade is given at 
intervals during the day to a total quantity of 
3-6 oz. This treatment seems sometimes to 
help chronic cases, but is often disappointing 
and may disturb digestion. 

The hypophosphites formerly had a great 
vogue. They may help the general nutrition 
and well-being of the patient. Like the glycero- 
phosphates, they are often combined with bases 
such as calcium, magnesium, and iron to combat 
the supposed demuieralization induced by this 
disease. Fresh bone powder has been suggested 
for the same purpose. 

Various arsenical jireparations have been 
recommended, among them liquor arscnicalis, 
2-3 min. by mouth, sodium cacodylate hypo- 
dermically in doses of J-J gr. daily, in fort- 
nightly periods, with intervals, or salvarsan 
intravenously. Salvarsan is useful in cases in 
syphilitic subjects, but is not devoid of danger. 

Sucemimide of mercury^ \ gr. in 10 min. of 
water hypodermically every other day till 
thirty doses have been given, is also used, 
especially in ceases with sv] hilis. 

Cod-liver oil has long nad a gi e,at reputation 
and may be given up to 2 oz. daily. Recently 
Sir Leonard Rogers has suggested the use 
of sodium rthorrhuaie, A 3-j)er-cent. sterilized 
solution with } per cent, of phenol is given at 
first hypodermically, then intravenously. Doses 
of \ C.C., increased up to 2 c.c., are given two or 
three times a week till febrile reaction occurs. 

Garlic and allyl sulphide have been recom- 
mended. 

Attempts have been made to treat the lung 
lesions by antiseptic inluilalions, but, though 
benefit may accrue from them, they are not 
specifically curative. They arc best given on 
a Yeo respirator, worn for as many hours daily 
as possible. The best-known is that recom- 
mended by D. B. Lees for continuous inhala- 
tion, viz. creosote 2, carbolic acid 2, tincture 
of iodine (mild) 1, spirit of ether 1, spirit of 
chloroform 2. Of this 6 to 8 droj)S per hour 
are put on the sponge of the respirator. A 
modincation in use at the Brompton Hospital 
is menthol 4, oil of cinnamon 3, oil of lemon 4, 
creosote 20, oil of pine 10, spirit^ of chloro- 
form 10. 
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These inhalations frequently lessen cough, 
reduce expectoration and give comfort to the 
patient. 

6. Spec^ OEiethodt. (1) Tabercolin. — 

Opinions differ widely as to the usefulness of 
tuberculin in pulmonary tuberculosis. It has 
been extensively used in different forms and 
in various dosages. 

The forms of tuberculin fall into three groups, 
and are characterized by certain initials : (1) 
The exotoxim^ or soluble metabolic ])roducts of 
the bacillus e.g. Koch's original tuberculin T., 

O. T., or T.O.A., Denys’s bouillon Ultra B.P., 
and albumosc‘free tuberculin A.F. (2) The 
endotoxins or insoluble chemical constituents of 
the bacterial bodies, c.g. Koch’s new tuberculin 
T.ll. (3) Mixtures of the exotoxins and endo- 
toxins, such as Koch’s bacillary emulsion B.E., 
B^rancck’s tubenmliii T.Bk., or sensitized 
bacillary emulsion S.B.E. 

Tuberculin may be nuule from cither human 
or bovine bacilli, the latter forms being dis- 
tinguished by the letter P. (Perlsucht), e.g. 

P. T., P.T.K., JMl.E. Autogenous tuberculins 
may be used. 

It would se<Mu that in g<uieral the soluble 
forms are quicker and more lik(»ly to induce 
reactions, the tuberculins of the s(M'.ond and 
third groups being slower and milder. The 
form is of less imjKirtance than the method of 
administration and dosage. There are two 
methods, one in wliicJi reactions are expec^ted 
and utiliz4Ml, involving the use of increasing 
doses, at intc'rvals of from thn^e to ten days, with 
the view of ))rodu(!ing tuberc-ulin tolerance, the 
other in which doses are given at longer inter- 
vals, reactions IxMJig avoided as far as possible. 
The. dos(*.s are either graduated in inilligramines 
as originally recommended* by Koch, or in cubic 
centimetres or millimetres, thus giving rise to 
cojisidernbbj confusion. The method emjjloyed 
by Kiviere and Morland of using the cubic 
millimetre in dosa^ has much to commend it. 
The necessary dilutions are easily made by means 
of a scries of sUirile bottles, preferably amber- 
coloured, in each of which is jmt 9 c.c. of a 
0'8-per-cent, sterile solution of sodium chloride 
containing 0-5 j)eT etmt. of carbolic acid. To 
the first, 1 c.e. of the original fluid obtained 
from the makers is added. After mixing, 1 c.e. 
of this is added U» the second, and so on. 
The sixth b(jttle will give a 1-in-a-miIlion 
ddution, and 1 c.c. will equal 0*001 c.mm, of 
the original fluid. Such a dose would equal 
1/1,000 mg. of T., P.T.. B.E., or A.F., 1/100,000 
mg. of T.R., or 1/6CO,COO mg. of B.E. 


The initial dose varies, some authorities 
starting with minute doses such as those just 
mentioned, while others begin with much 
larger ones, even as much as 0*5 to 1 c.inm. 
The final dose is also much debated, some 
authorities going on to as much as 1 c.c. of the 
original fluid, while others stop at one-tenth of 
this dose. 

The method of administration is by simple 
subcutaneous injection with ordinary aseptic 
precautions. The temperature should be care- 
fully recorded and any subjective, local or focal 
manifestation observed. 

Uses of tuberculin in treatment,-- The en- 
thusiasts for tuberculin regard most cases as 
suitable except patients with advanced disease, 
those with fever and rapid pulse, and those 
complicated by secondary infections or inter- 
current disease. Other observers regard it as 
of doubtful utility and either discard it alto- 
gether or limit its use lo chronic afebrile cases. 
The writer is more convinced of its power for 
harm in pulmonary cases if injudiciously 
employed, than of its usefulness, though he 
thinks that if given cautiously without inducing 
reactions it may assist in promoting fibrosis 
and in getting rid of bacilli from the sputum in 
chronic cases progressing towards arrest. 

(2) Passive immunisation methods. — The anti- 
tuberculosis serums j)repared by Maragliano 
and Marmorek have not established the (*]aims 
of their autliors and arc but little used in 
this country. Mehnarto’s contratoxin and 
Spengler’s l.K. have likewise had a limited 
vogue and been discarded by the majority of 
workers here. 

7. Operative measures. (1) Artificial 
pneumothorax has now established its value as 
a mode of treatment for certain cases. These 
are in the main patients with advancing 
disease associated witli fever and toxic symp- 
toms, in whom the active lesions are practically 
unilateral. It is also sometimes beneficial in 
cases with severe or repeated heemorrhages. 
It should not be employed in early cases, in 
those progressing favourably, or in those with 
extensive signs on both sides. It is also 
inadvisable in cases with severe cardiac cn- 
feeblemont, and impracticable in fibroid disease 
with old pleural adhesion. Laryngeal involve- 
ment and even intestinal tuberculosis do not 
necessarily contraindicate its use. It has 
therefore a limited field of applicatio}i, but its 
special value is that it is beneficial in cases 
which would otherwise progress imfavourably. 

The principle of the method is to introduce 
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sterile air or nitrogen into the pleural cavity, 
producing collapse of the affected lung and keep- 
ing it at rest by repeated refills. In successful 
cases the temperature rapidly falls to normal 
ranges, cough and expectoration diminish, and 
the patient is enabled to be up and take exercise 
and even to work. 

The apparatus required (jonsists of (1) a 
special needle such as that introduced by 
Saugman ; (2) two bottles, one containing the 
nitrogen or air, the other containing water, the 
two being connected by rubber tubing and so 
arranged that water can fiow down and displace 
the gas ; (3) a water manometer ; (4) a three- 
way stopcock and tubing. Convenient forms 
of apparatus, such as LilUngston's (Fig. 84) arc 
on the market. 

Technique . — The patient should be in bod re- 
cumbent, or slightly inclining toward the sound 
side, and an injection of morphine is advisable for 
the first induction. The spot chosen for injcc^tion 
should bo at a distance from any 
excavation and at a spot where there 
arc no indications of pleural adhesion. 

A convenient place is the axilla in 
the sixth to the ninth intercostal 
space. The skin is cleaned and 
painted with iodine, and novocain 
is injected, at first below the skin, 
then deeper till the pleura is reached. 

For the first induction Clive Riviere’s 
needle is to be preferred. After 
sterilisation it is to be dried, them 
attached to the api)aratus and care- 
fully inserted with the sharp trocar 
in situ. When the pleura is reached, 
the latter is withdrawn and the blunt 
cannula pushed through the parietal 
]>leura, an incident which can usually 
bo recognized. The stopcock is then 
turned to connect the manometer. 

If the needle is still in the muselcH, 
the readings remain at zero ; if it 
is in contact with the pleura, slight 
oscillation may be obtained. If tlic needle has gone 
through the parietal pleura, a negative jiressure of 
5~10 c.c. with respiratory oscillations is observed, 
and no nitr(}gen should be introduced till this is 
established. If there are adhesions preventing the 
entrance of the needle into the pleural space, the 
manometer will remain at zero, or only show slight 
oscillations ; so also if the ntsedle has en tercel the 
lung. The utmost care should be taken to make 
C'ertain that the nmllc is in the pleural s|)acc liefoix* 
introducing the air or nitrogen, and for this the 
manometer reading is the Isist guide. Fur a first 
injection a maximum of 600 c.c. should be intro- 
duced, except in cases with hficmorrhage, in which 
1,000 C.C. may be necessary. If aSiesions are 
present, only 100-200 c.c. may be possible. The 


first refill may be necessary next day in hemor- 
rhagic cases, or on tlie third day in otiicrs, and the 
interval is gradually increased to a week, then a 
fortnight, and eventually to four or six weeks, the 
quantities of gas being increased to 000-700 c.c. 
when possible. It will be necessary to continue 
the refills for eighteen months or longer, and no 
definite rule can bo given, since it depends upon 
the circumstances of each case. 

The cliief risks of the method are with the 


first injection, and comprise ))leural shock and 
gas embolism, either of which iriay be fatal ; 
but with due precautions these risks are small. 
The method may fail because it may be impos- 
sible to induce collaps<! owing to adhesions, or 
because the other lung becomes more involved, 
rieural effusion, jjyo-pneumothorax, s|K)ntaii- 
eous pneumothorax from puncture of the Jung, 
and subcutaneous emphysema may «»c<*ur as 
com]>1ications. 

(2) Thoracoidasty and other operations. 

When artificial pneumothorax fails to induce col- 
lapse of the lung, the operation of thoracoplasty 
may be considered, provided the general condi- 
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tion of the patient is satisfactory. It has been 
employed by Saugman and other Scandinavian 
obi^rvers with considerable success. It can be 
done under local anaesthesia, and is probably 
best performed in two stages, parts of the 
lower ribs posteriorly being removed at the first, 
the upper ribs being dealt with at the second. 
Rib mobilization, or Wilm’s operation, is also 
performed in two stages, and here parts of the 
ribs arc removed both in front and at the back. 
Section of the phrenic nerve is sometimes 
carried out to induce basic collapse. 

These operations involve permanent collapse 
of the whole or part of one lung, and should 
only be considered when artificial pneumo- 
thorax has failed or is impracticable. 

8. Symptomatic treatment. — Though in- 
discriminate administration of drugs is to be 
deprecated, the judicious treatment of symp- 
toms may contribute to the patient’s comfort, 
particularly in unfavourable cases. 

Cough. — useless, ineffective, or painful 
cough may be checked by a linctus or sedative 
lozenges containing substances such as heroin, 
codeine or liquorice. The tenacious s^mtum of 
the early morning may be loosened and vomit- 
ing often })revented by a mixture consisting 
of sodium bicarbonate 10 gr., sodium chloride 
3 gr., spirit of chloroform 10 min., anise water 
to 1 oz., or by a cup of hot milk and water. 
When there is sputum the cough should not be 
interfered with, unless it be to give a sedative 
at night to ensure sleep. If the expectora- 
tion is offensive, antiseptic inhalations may be 
employed, or garlic or allyl sulphide given 
internally. 

Dyspnoea can only be helped by treating 
any mechanical condition causing it, such us 
a pleural effusion. Oxygen is rarely needed, 
except to relievo distress in the terminal 
stages. 

Pain can sometimes be alleviated by local 
counter-irritation through liniments, painting 
with tincture of iodine, the application of a 
mustard leaf, etc. If it is due to dry pleurisy, 
strapping has been recommended, but in some 
cases it may lead to dyspnoea. 

Night siveats . — ^The bedroom should be w'cll 
ventilated. The patient should have a second 
night suit to change into after he has been dried. 
He may be sponged before going to sleep with 
toilet vinegar and water. Various drugs have 
been recommended, among them zinc oxide or 
valerianate 3-5 gr., dry extract of belladonna 
i gr., atropine gr., picrotoxin ^ gr., agaricin 
^ gr. 


Fever . — The treatment for fever is rest in bed, 
absolute if it is high or intractable, partial if it 
is of moderate degree. If the temperature does 
not exceed 99*5° F., the patient may be allowed 
up with caution and the effect on the chart 
watched. Antipyretics are sometimes given, 
and may afford some relief to the symptoms, 
but they have no beneficial influence on the 
disease and are best avoided if possible. Among 
those employed are quinine 3-5 gr., aspirin 
5-7 gr., pyramidon 6-10 gr., and cryogenin 
7-10 gr. in cachet. 

HcBmoptysis . — Treatment depends on the 
degree. If it occurs in streaks only, no special 
treatment is necessary. If it amounts only to 
one or two ounces, rest in bed, an aperient and 
some sedative to calm the patient may suffice. 
If it is profuse or persistent, he should keep 
strictly to bed and lie on the affected side if pos- 
sible. A small injection of morphine ito I gr., 
or heroin vV to tV gr., may lessen the cough, 
soothe the patient, and quieten the heart. In- 
halation of amyl nitrite 3-5 min. is sometimes 
used and may be helpful. Ice is oftim sucked, 
but if much is used it induces flatulence. A 
saline aperient, jircferably sodium sulphate, 
should be administered if there is constipation. 
Calcium lactate, 10 gr. three times a day, is 
often prescribed for two or three days. Injec- 
tions of horse-serum or “ coagulose ” appear 
to be helpful in some cases. Adrenalin and 
ergot should not be used. Dilute sulphuric acid 
or gallic acid has been given in mixtures, 
apparently with benefit. 

Daily injections of emetine hydrochloride 
^ gr. seem to help in cases of repeated small 
haemorrhages. In any severe recurrent haemop- 
tysis, artificial pneumothorax may be con- 
sidered. In all cases of severe bleeding, the 
food given should be cool, and alcohol for- 
bidden. Recently, some authorities have urged 
that the usual restrictions as to activity 
imposed on these patients are unnecessary, and 
others strongly deprecate the use of morphine. 
There is certainly a tendency to keep patients 
in bed longer than is necessary. 

Digestive symptenns . — ^Anorexia may be re- 
lieved by an alteration of the regime, and by 
change of diet. Dyspeptic symptoms should 
be treated on general lines. Alkalis, bitters, 
takadiastase, papain, and gentian arc often 
useful in combination. Constipation can be 
dealt with by diet, fruit, or laxatives, as may 
be necessary. Diarrhoea is often troublesome, 
and in the first instance the treatment should 
be dietetic, avoiding coarse or fibrous foods. 
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Later, bismuth, opium, tannigen, salol, or 
jS-naphthol may be tried. 

Cardiac enfeeblement can be treated by drugs 
such as digitalis, stiophanthus, nux vomica, 
and caffeine. 

Insomnia is treated on general principles. 
Useless cough is checked, digestive S 3 rmptom 8 
are treated and, if necessary, small doses of 
hypnotics are given. 

The treatment of complications such as 
pleural effusion, empyema, pneumothorax, 
bronchiectasis, and pericarditis follows the 
ordinary methods appropriate to each. 

Questions connected with the after-care of 
patients arc discussed in the general article on 
Tuberculosis. ^ ^ 

PULSATING AORTA (sec Aorta, Dynamic 
Pulsation of). 

PULSATING EXOPHTHALMOS (see 

Orbit, Affections of). 

PULSE, ABNORMALITIES OF (sec 

Heart-beat, Abnormalities of). 

PUPILS, ABNORMALITIES OF (see 
Ophthalmoflecia). 

PUPILS, EXAMINATION OF (see Eye, 
Examination of). 

PURPURA. — ^A condition characterized by 
the occurrence of spontaneous haemorrhages 
into skin and mucous membranes. 

Etiology and pathology. — The skin lesions 
result from vascular rupture, commonly of the 
subdermic venules. In a few instances organ- 
isms have been isolated from the blood. 
Wright has demonstrated that the coagulation 
time of the blood may be delayed. Purpura is 
more frequently a symi)tom, occurring in many 
diverse conditions, than an idiopathic disease. 

Symptomatology. — On the skin, flat or 
slightly elevated spots, from a pinhead (pete- 
chise) to large areas (ecchymoses) are seen ; 
these lesions alter in colour from red to green or 
yellow. Urticaria, erythemata, and even bullee 
may be associate with the true purpuric 
eruption. The disease often lasts over long 
periods, the lesions coming out in crops, and as 
a rule causing no discomfort except on the 
lower limbs, where itching may be felt. Pur- 
pura is divided into primary or idiopathic, and 
secondary or symptomatic. 

Primary purpura. — (a) P. simplex is the 
mildest form of the primary disease, and is 
commo^y seen in children, the rash being 


usually the only evidence of disease, although 
joint-pains and diarrhoea sometimes occur. It 
may continue irregularly for months or even 
years (P. chronica). 

(6) P. hestnorrhagica (Wcrlhof’s Disease) may 
be regarded as a severe form of the above. 
The onset is sudden, with high temperature 
and bleedings from mucous membranes ; even 
apoplexy may occur. Both skin and mucous 
membranes are involved, and the lesions may 
bo widely spread. Young, delicate girls are 
especially liable to attack. A fatal variety 
(P. fulminans), in which death occurs within 
twenty-four hours, is rare. 

(c) P. rheumaiica (Schdnlcin*s Disease) is 
a combination of arthritic symptoms with 
}mrpura, and is sometimes called arthritic pur^ 
pura. The joint-swellings arc usually slight; 
rarely there is endocarditis. Wheals and ery- 
themas of the multiform or nodose types 
often complicate the eruption. I'liis variety, 
which especially affects males of from 20 to 
30, may begin with sore throat and fever ; 
occasionally there is albuminuria ; relapses and 
recurrences arc common. 

(d) In HtmoeVs purpura also both purpuric 
spots and urticarial wheals may bo present. 
So intense is the process that bleeding takes 
])lace from bowel and mouth ; in consequence 
of heBmorrhage into the wall of the gut, 
symptoms resembling Intussusception some- 
times occur. Joint-swcllingo and nephritis 
may be met with. The mucous membranes 
are usually involved. 

Secondaibr purpura. — In these cases the 
])urpura is associated with some recognized 
disease or abnormal condition, such as u 
malignant fever, sepsis, rheumatism, toxic 
states from drugs (especially potassium iodide), 
renal, hepatic, or cardiac disease, whooping- 
cough, or epilepsy ; blood diseases and wasting 
conditions like cancer or tuberculosis must also 
be included. 

Diagnosis is usually easy, the pur 2 )uric 
spots remaining on pressure ; but flea-bites are 
sometimes confusing. It is somewhat less 
easy to decide whether the purpura is primary 
or secondary. The primary grouiw, however, 
are fairly definite, and the only one which is 
really difficult to recognize is Henoch’s jiurpma, 
which may closely simulate intussusception. 
All the conditions responsible for secondaiy 
purpura should be sought for by a systematic 
examination of chest, abdomen (spleen), blood, 
and urine, while a high temperature will point 
to the presence of some septic state. Common 
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cauAes of secondary purpura are renal disease, 
infective endocarditis, and “ cachectic ” states. 

Prognosis should always be guarded, as 
even a mild variety may change into a severe 
type. In the secondary forms the prognosis 
depends on the causal condition. 

Treatment. — ^Every case must bo treated 
seriously, and the patient should be ordered to 
bod. Internally, oil of turpentine may be given 
in 5-10-min. doses in emulsion; in malarial 
cases quinine, in rheumatic cases salicylates, 
are indicated, while calcium lactate (20 gr. 
every four hours) should be given when blood 
coagulation is slow, but should be discontinued 
afUir three or four days. Both sulphuric acid 
and tincture of iron are most useful. The 
general health should be attended to, and any 
oral sepsis corrected. In severe cases ergot 
hypodermically, horse-serum (10 c.c. subcu- 
taneously), or physiological saline (100 c.c. 
subcutaneously) may be tried, while ice may 
})e administered internally or a 2 )plied locally 
to check the bleeding. jj MacCormac. 

PUTREFACTION (^cc rosT-MoiiTKM Exam- 
inations IN Medico-lkgal Cases). 

PYAEMIA (see ISEPTiCiEMiA and Pyjcmta). 

PYELITIS (see rYELONEPiiKiTis and Pye- 
litis). 

PYELOGRAPHY. — This process consists in 
obtaining an X-ray shadow of the renal pelvis 
and calyces, which have been filled with an 
o^iaque fluid introduced through a ureteric 
catheter. The examination is made in the 
radiograjihcr’s room. The patient lies on a 
radiographic couch, and cystoscojiy is ^icr- 
fornied in the usual way with a cathctcrizing 
cjystoscopc. A ('.atheter opaque to the X-rays 
is passed into one or both ureters, and through 
this the opaque medium is introduced into the 
renal pelvis. The catheter should if possible 
be jiasscd into the renal pelvis, but various 
causes may prevent it passing the full length of 
the ureter. In this case it will be found that so 
long as there is no regurgitation into the bladder 
from the eye being too close to the ureteric 
meatus, the fluid wdll ascend and All the renal 
pelvis. When the catheter is in position the 
cystoHco 2 )e is withdrawn, and sodium bromide 
solution, previously warmed, is introdu(*ed in 
the following manner : The solution is drawn 
into the barrel of an all-glass syringe of 20 c.c. 
capacity, the needle of which is inserted into 
the end of the ureteric catheter. The syringe 
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is now raised vertically to about 6 or 8 in., and, 
by the aid of a small electric light held behind 
it, the column of fluid is seen to fall. 

Two signs indicate that the renal pelvis is 
full and the introduction must cease — ^pain in 
the renal pelvis, and hesitation and cessation in 
the descent of the column of fluid in the syringe. 
When the pelvis is filled, the catheter is plugged 
and the exposure to the X-rays made without 
any delay. The fluid is then allowed to run off, 
the renal pelvis gently washed with saline 
solution, and the catheter removed. No general 
or loc^l ana)sthetic should be used to prevent 
pain in the renal })elvis, for in this way an 
important guide would be lost. 

The solutions suitable for use are sodium 
bromide solution (20 per cent.), collargol (6 or 
10 per cent, strength), and thorium nitrate 
(15 per cent.). Of these, sodium bromide 
solution is tlui least irritating and the most 
convenient. The shadow is very slightly less 
heavy than that of collargol. 

Along certain lines this method has a very 
important use as an aid to diagnosis by pro- 
viding information which is vital to the diag- 
nosis and treatment of the case, but which 
cannot be obtained by other and more simple 
methods. Such information relates to — 

1 . Early diagnosis of dihUUion of the kidney 
in the stage when a swelling cannot yet bo 
detected in the abdomen and before there is 
extensive destruction of kidney tissue. These 
may be cases of c.alculus in the renal pelvis or 
ureter, or of movable kidney, or the hydro- 
nephrosis may be due to an aberrant renal 
vessel or other abnormality at the upper end 
of the ureter. 

2. The localization of supposed stone-shadows 
in the renal area. In some cases a shadow 
which falls within the renal area may be 
proved to be extrarenal, in others a stone- 
shadow (^n be accurately localized. 

3. The diagnosis of abdominal tumours. It 
is in the cases of abdominal tumours in which 
there are no localizing symptoms such as 
heematuria, melsona, leucocytosis, or jaundice, 
or local character such as a sharp notched 
margin, that the method is useful. 1 apply an 
opaque paint to the area of the tumour on the 
surface of the abdomen, and the relation of 
this to the opaque renal pelvis and calyces 
assists the diagno.sis. 

The dangers of the method are irritation of 
the renal pelvis with the solution, forcing the 
solution into the renal tubules, and even rup- 
ture of these or rupture of a hydronephrotic 
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kidney. Necrosis of areas of the kidney has 
been described. These dangers niay be avoided 
by delicacy of manipulation and careful atten- 
tion to detail in the technique. The method 
is only suitable for use by an expert in cystos- 
copy and ureteric catheterization. 

J. W. Thomson Walker. 

PYELONEPHRITIS AND PYELITIS 

An inflammation of tlie kidney involving both 
tlie renal parenchyma and the pelvis. Pyelitis 
signifies an affection of the pelvis alone, but as 
this never occurs without some involvement 
of the secreting substance, the two terms are 
synonymous for all practical purposes. Some 
chemical substances, such as cantharides, tur- 
pentine, copaiba, etc., when excreted in large 
quantities by the kidney, act as an intense 
irritant to that organ, but, with this exception, 
pyelonephritis is always of bacterial origin. 

1. Primary Acute Pyelonephritis 

By primary acute pyeloneplirifcis is meant a 
sudden invasion by pathogenic organisms of an 
apparently healthy kidney. The infection is 
usually by a bacillus of the coliform group, 
and it is to these (‘uses that the following 
description mainly apfdies. In certain cases 
pure cultures of staphylococci, streptococci, or 
proteus are obtained from the urine, but their 
symptoms are so similar and their occurrence 
so infrequent tliat they do not warrant a 
Rjiecial description. 

Etiology.— In many B. coli infections of the 
urinary tract the symptoms may, for a time, 
be slight or even absent, so that it may be 
impossible to be certain of the exact site of the 
initial invasion. Moreover, although attention 
is often directed to the condition by symp- 
toms of bladder irritability, such as increased 
frequency or lack of control, it does not follow 
that the original trouble was situated in that 
viscus. Cystoscopic examination of the ure- 
teric orifices at the time of onset of symptoms 
may point clearly to disease, already of some 
duration, in one or both kidneys. 

The disease is commonest in women and 
female children. Many of these cases are 
associated with some disorder of the intes- 
tine; constijmtion is the commonest, but in 
infants under 2 years the affection is very 
apt to follow an acute attack of diarrhoea. 
In children the right kidney is affected three 
times as often as the left ; in women a still 
g^ter preponderance of the cases occur on the 
right side. If the affection be a bilateral one, 


the onset is rarely simultaneous on the two 
sides, and the stress of the disease almost 
invariably falls upon the right kidney. 

It is uncertain whether the organisms reach 
the kidney by direct invasion from the colon or 
whether the infection is a blood-borne one. 
Cases described as “ pyelitis of pregnancy 
differ in no essential respect from thost'. referred 
to above. In them the cause predisposing to 
infec'tion is renal stasis produced by pressure of 
the enlarged uterus on the ureter, where the 
latter enters the ^Kilvis. When the source of 
the obstruction is removed by the emptying of 
the uterus, cither naturally or otherwise, these 
patients quickly recover. 

Pathology. — The appearances seem in the 
kidney depend iqmn the stage to which the 
disease has progressed before resolution occurs, 
and U])on the virulence of the iiifc*cting organ- 
isms. In the sligliter cases the kulney is 
enlarged and engorged with blood, and its 
micro'‘copical cliaracters ore very similar to 
those seen in the nephritis of some of the acute 
specific fevers. The kidney rei'overs in a great 
measure, if not completely, and, except for an 
increased liability to a s<‘(‘ond attack, may be 
regarded as a noinml (»rgan. In the more 
severe infections supjui ration occurs, and sinall 
abscesses and areas of necrosis an? found 
scattered throughout the cortex and medulla. 
The kidneys, however, ajqiear to be jiossessed of 
considerable recuperativ power, and sotnc* of 
the atrophied and scarred organs seen in the 
post-mortem room have undoubtedly arisen 
frfun a condition such as this. 

In less favourable cases tlie kidney gradually 
becomes the scat of a chronic jiyoueplirosis, 
but there is not necessarily any great tmlarge- 
ment of the organ. 

Symptomatology. (<0 Simple cases. 'I'he 
attack begins with acute ])aiu in the front Jiud 
back of one or both loins, nausea, and fever, the 
temperature quickly rising to lO.T F. or eveji 
higher. There is much rigidity with tnuh r- 
ness over the region of tint affee.ted kidney, 
which, although enlarged, is seldom palpable. 
Within a few hours of tins onset, micturition 
becomes very frequent, and much grijiing pain 
is experienced in the region of the bladder 
neck ; the symptoms of bladder irritability 
may actually precede those attributable to the 
renal condition. Haeniaturia may occur, but is 
unusual. The urine for the first twenty-four 
hours may show no change, but it soon assumes 
a hazy opalescent aj)[H*arance, and on examina- 
tion is found to be swarming with organisms 



PYELONEPHRITIS AND PYELITIS 


and to contain a certain number of pus cells. 
It may be acid or neutral in reaction, and is 
not necessarily offensive. The quantity of pus 
varies from a microscopic amount to a quite 
copious deposit. There is usually a distinct 
cloud of albumin on boiling. The attack is 
usually at its worst during the first thirty-six 
hours of the disease ; the pain and fever then 
begin to abate, the urine gradually clears, and 
within five or six days of the onset the patient 
to all intents and purposes is quite well. The 
bacilluria unfortunately persists for a consider- 
able time, and it may need many months of 
careful treatment before the urine proves 
sterile on cultivation and the patient can be 
considered free from the risk of recurrence. 

{b) Suppurative cases. — In those cases wliic.h 
progress to suj)puration the symptoms are very 
similar, and differ only in their much greater 
severity and longer duration. After a short 
preliminary period of general malaise and 
headache the attack often begins with a well- 
marked rigor, which may subsequently be 
repeated daily, accompanied by very acute 
pain in the loin and back, and vomiting. 
There is much sweating with collapse, and the 
patient looks and feels extremely ill. The 
temperature rises rapidly to 105° F., 106° F.,or 
even higher, and, though subject to considerable 
oscillation during the first few weeks of the 
illness, rarely actually readies the base line in 
its excursions. Although there is considerable 
muscular rigidity over the affected loin, after 
the first few days it is usually possible to feel 
an enlarged and tender kidney. The spleen is 
oft(m considerably enlarged also, and, together 
with the affected kidney, may alter in size 
from day to day. The urine is diminished in 
amount, and its characters are subject to con- 
siderable variation. Bursts of pyuria are accom- 
panied by remissions in temperature and a 
general abatement of symptoms, and alternate 
with jieriods in which almost clear urine is 
passed and a recrudescence of the pain and 
fever occurs. The attack usually lasts from 
two to four weeks, during which period there is 
great distaste for food and the patient wastes 
rapidly. With the disappearance of active 
symptoms the pus in the urine begins to 
diminish, the general condition to improve, and 
after a few weeks the patient may be regarded 
as on the way to convalescence. The bacilluria 
may persist for six months or even longer. In 
the less favourable easels death may occur from 
septicaemia diuing the first week of the illness. 
In others, relapse may follow relapse, and, in 


bilateral cases, the patient may gradually 
waste away from prolonged renal suppuration 
and eventually die of uraemia. 

Diagnosis. — The symptoms of acute pye- 
lonephritis may simulate closely those due to 
some acute peritoneal condition such as a per- 
forated gastric ulcer or acute appendicitis, and 
may easily be mistaken for them. A correct 
diagnosis can usually be made by noting the 
following points : 

(1) The muscular rigidity and tenderness arc 
confined to one or both loins. The tenderness 
is often particularly noticeable in the postrenal 
angle. 

(2) The extremely high temperature, which 
is out of proportion to the rise in the pulse-rate. 

(3) The presence of symptoms of bladder 
irritability. 

(4) The condition of the urine. 

Treatment. — Simple cases do not require 

any active surgical treatment, because the 
natural tendency is to recovery. The patients 
should be confined to bed, placed on a milk 
diet, and encouraged to drink large quantities 
of barley water, whey, and citrated milk. 
Alkalis (pot. cit. 30 gr.) are especially useful 
in children, and may with advantage be com- 
bined with 5-gr. doses of urotropine. Pain 
should be relieved by hot fomentations to 
tlie abdomen and, if necessary, by suppositories 
of belladonna and morphia. The motions 
arc often very offensive, and careful attention 
should be directed to the proper regulation of 
the bowels. Autogenous vaccines are some- 
times followed by much improvement in the 
symptoms and temperature chart, but do not 
appear to cut short the disease or to have any 
infiuence on the bacilluria. After the acute 
symptoms have subsided the patient should, if 
possible, be removed to a sunny, warm climate 
for several months and placed under the best 
hygienic conditions. Salul, given in 10-gr. 
doses thrice daily, appears to be by far the 
most efficient antiseptic. 

In the suppurative cases immediate operation 
is only required in exceptional circumstances. 
A few of the most virulent infections are fatal 
within the first week, from septicsemia, but as 
a very large proportion of these cases recover 
without operation, and as there is no means of 
identifying this particular group before a 
general infection has occurred, nephrectomy is 
seldom called for at this stage even if the 
disease is limited to one kidney. 

In some unilateral cases, however, when, 
after three or four weeks of continuous fever, 
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rapid wasting, and profuse pyuria, no improve- thready, and in the course of a few days the 
Tuent is shown and the patient continues to patient gradually sinks into a condition of 
go rapidly downhill, nephrectomy is not only coma and dies. Convulsions arc uncommon, 
justifiable but advisable. In others, if, after In some of the slighter cases the excretion 
prolonged illness of some months with irregular of urine is gradually re-established and the 
periods of pyrexia interspersed with bursts of patient partially recovers, only gradually to 
pyuria, the cystoscopc shows the disease to be relapse into a chronic septic condition, 
confined to one side, the affected kidney should (b) Chronic secondary pyelonephritis is usually 
be explored and a pyoneplirosis drained or the sequel to a slight acute attack, but may 
removed. In bilateral cases of a similar nature come on insidiously in a case of chronic uriii- 
something can be done by daily lavage of the ary obstruction. It is always bilateral. The 
bladder, and, if renal suppuration still con- patient has a sallow emaciated appearance, 
tinue, ureteral catheters should be passed and with a dry, glazed tongue and oilensivo breath, 
an attempt made to improve the condition by He is often very tremulous. The temjw'raturtj 
washing out the infected pelvis and calyces may run a subnormal course for several weeks 
with vreak solutions of urinary antiseptics. at a time. Mentally he is very dull and suffers 

from persistent frontal }leadac]l<^ He passes 
2 Seoondary Pyelonephritis (Suroical increased amounts ot urine, which are of low 
Kidney) .specific gravity, 1,(X)5 to 1,008, and liazy with 

Pathology.— By secondary pyelonephritis bacilluria and finely diffused pus. In this 
IS meant the infection of a kidney already condition ho may continue for a period of 
embarrassed either by some local condition, months or even years, but the. change is a 
such as stone, or by the effects of some long- slowly progressive one and finally he becomes 
standing obstruction lower down in the urinary rapidly worse, little if any urine is passed, and 
tract, such as an enlarged prostate, a urethral the last pha.se ends fatally in two or thn»e days 
stricture, or an liypertrophied and infected from the date of onset of the acute sym])toma. 
bladder containing a stone. In the latter group Treatment, (a) Acute secondary pyelonepb- 
the renal ]>c]vis and calyces show slight dila- ritis. — ^J^vory effort should be made to rc-estab- 
tation and thickening at the expense of an lish the excretion of urine hy (meouraging the 
atrophied and sclerosed parenchyma. A i\ patient to take large quantitit^s of rtuid8,rcinforc- 
a.scending infection, which is almost always irig this if necessary bv the iiiiru venous infusion 
a bilateral one, is faeiliiated by the destnic- of .saline or glucose soliitior Hot fomentations 
tion of tJic valvular character of the lower should be applied to the loins, and, provided 

orifice of the ureter, which has occurred as that a careful watcb be kept upon the pulse?, a 

a result of the obstruction to the urinary hot-air bath may be utilized. Calomel 5 gr., 

ontfioA\. followed by a wilino aj)erient, should be given, 

Symptomatology, (a) Acute secondary and the abdominal dist<‘nsion ndieved by tiir- 
pyelonephritis. — The renal infection may occur p(?ntine enemata. 

Sj)ontaneously, but more often follows some Any obstruction to the lower urinary tract 

surgical operation upon the lower urinary should be eliminated by a temporary siipra- 

tract or the passage of instruments along the pubic cystotomy and, if the patient survives, 
urethra. Within a few hours the temperature the actual lesion dealt with at a later elate. If, 
rises to 103-105° F., and the onset is marked by in spite of ihe‘.se measures, supjiression persists, 

rigors and vomiting. The patient looks anel one or both kidn»jys should be exposed from tin? 

feels very ill, and may complain of a certain loin, the outer convex border freely incise;d, and 
amount of aching lumbar pain. The urine is a rubber drainage tube inserted into tlic renal 
foul and diminished in amount, or may be pelvis. 

suppressed. The patient quickly passes into a {b) Chronic secondary pyelonephritis.- If the 
condition of ursemia and becomes very drowsy, renal condition has not progressed to a dunger- 
There is a dry furred tongue, much tympanitic ous degree, an ojieration should be performed 
abdominal distension with constipation, and to remove tlic cause of the obstruction, after a 
some tenderness in one or both loins. The preliminary i)criod of bladder drainage through 
temperature may gradually fall as the pulse- a suprapubic cystotomy wound. In this way 
rate rises and become subnormal, but usually the ultimate dcatrnction of the kidneys may bo 

is of the intermittent type, with sharp rises delayed and in a few instances permanently 

to 103° or 104:° F. The pulse is small and arrested. Harold W. Wilson. 
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PYLEPHLEBITIS, SUPPURATIVE 


PYLEPHLEBITIS, SIMPLE. — non-sup* 
purative thromhosiR of the portal vein, some- 
times called Pylephlebitis Adhsesiva. 

Etiology. — Infection of the wall of the vein 
is the cause in all cases, with the possible 
exception of those due to invasion of the lumen 
by new growth. In chronic cases there may 
be calcihiiation of the wall of the vessel. In 
some cases no primary cause can be discovered, 
but the majority depend on disease of neigh- 
bouring organs, such as cirrhosis of the liver, 
malignant disease, tuberculous peritonitis, and 
diseases of the spleen or pancreas. Syphilitic 
endophlebitis sometimes produces it. It is 
commoner in males than in females, and the 
average age is 44. 

Pathology.— The intima of the vein may 
be swollen and red, or thick and calcareous, 
and the clot itself may be firm and completely 
occlude it, or may be canalized. The liver may 
be unchanged or fatty, and sometimes contains 
infarcts. The spleen is usually enlarged and 
often infarcted. 

Symptomatology. — The onset may be 
masked by the primary disease, especially 
when it is gradual. In other cases it is sudden 
and is ushered in by severe hsemateincsis and 
rapidly developing ascitiis. If the splenic 
vein becomes blocked the chief signs arc pro- 
fuse hffimatemesis and rapid enlargement of 
the spleen, and if the mesenteric vein is oc- 
cluded, diarrheea, melsena and symptoms of 
intestinal obstruction appear. Abdominal pain 
is nearly always present. In most cases which 
survive the early dangers, dilated abdominal 
veins become very prominent. 

Diagnosis. — The disease is very difficult to 
diagnose. The chief distinction from cirrhosis 
is the rapidity with which the signs and symp- 
toms develop, but a certain proportion of cases 
of cirrhosis exhibit similar features. SjAenic 
anctmia resembles it in having splenic en- 
largement and hsBinatemesis, but differs in 
its slow progress, in the presence of anae- 
mia, and in tlie absence of dilated abdominal 
veins. 

Prognosis. — If the patient survive the 
acute stage, life may be prolonged for many 
years, owing to the establishment of a col- 
lateral circulation, but recurrent haematemeses 
are usual and the general health is much 
impaired. 

Trontmont. — Ascites and haematemesis re- 
quire the same treatment as in cirrhosis of the 
liver (see Liver, Cirrhosis of). The spread of 
the thrombus may be checked by potassium 
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citrate in 30-gr. doses, but this should not be 
given tmless the coagulability of the blood has 
been examined and found to be high. It is 
already low in many cases of cirrhosis. 

E. A. Cockayne. 

PYLEPHLEBITIS, SUPPURATIVE.— A 

suppurative inflammation of the portal vein 
or its branches. 

Etiology. — This disease, which is rare, is 
usually secondary to some suppurative lesion 
in the abdomen, but sometimes no primary 
Fource can be found. Appendicitis is the cause 
in about half the cases. It is commonest 
when tliere is a local abscess under pressure. 
Usually it develops early, but it may appear 
after ai)pendicectoray. The other causes are 
very varied, and none is common. In infants 
the disease may follow umbilical infection. 

Pathology. — A septic clot may fill the 
portal vein or one or more of its branches. 
The liver is much enlarged, and on section 
may appear to be honeycombed with small 
abscesses. This appearance is due to cross- 
section of the suppurating strands, which 
follow the course of the portal canals. Vari- 
ous organisms, including B. coli, streptococci, 
staphylococci, and pneumococci, have been 
found in the pus. 

Symptomatology. — The onset is some- 
times obscured by the primary disease, but is 
generally marked by sudden acute symptoms. 
Some are due to the pyaemia, such as pyrexia, 
intermittent, remittent, or continuous, rapid 
pulse and respiration, rigors, sweats, and leu- 
coc 3 rtosis. Oth(»rs are ascribable to the local 
condition, wliich causes vomiting, diarrha'a, 
hepatic pain and tenderness with enlargement 
of the liver. Slight jaundice is present in half 
the cases. The patient looks very ill and, if the 
disease lasts long enough, becomes wasted and 
prostrated. When the abscesses are superficial, 
local peritonitis may lead to subphrenic abscess 
or empyema, or peritonitis may become geneial. 
Towards the end the temperature falls below 
normal and the patient becomes comatose. 

Diagnosit.—This is rarely made. Pain, 
tenderness and enlargement of the liver, 
with fevers and rigors, in a patient known 
to have some intra-abdominal inflan»mation, 
are in favour of pylephlebitis, but are often 
regarded as signs of septicaemia and general 
peritonitis. 

Prognotif . — Once established, the disease 
is always fatal. 

Treatment.— If there exists great local 
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enlargement, suggesting the presence of a soli- 
tary abscess, exploratory laparotomy is justi- 
fiable ; otherwise treatment must be palliative. 
Opium is the best drug for the relief of pain. 
Vaccine- and seruni-thera])y are disappointing. 

E. A. Cockayne. 

PYLORUS, CARCINOMA OF {mi Stom- 
ach, Cancer of). 

PYLORUS, CONGENITAL HYPER- 
TROPHIC STENOSIS OF.— A congenital 
narrowing of the })vloriis, due to antenatal 
hyi)ertrophy of its circular coat. 

Etiology. — Two contrary views have long 
been held regarding the causation of this 
condition : one that it is a true congenital 
malformation, the other, that the hyjiertrophy 
is produced by 8])a8m and takes ])la<'c within 
the first few weeks of life. There can, however, 
be little doubt that the hy])ertrophy j>recedes 
birth, for not only has it been detected in the 
foetus, but also the hyjM»rtrophy is too consider- 
able to have taken place in the Hhort interval 
which elapses before syniptoins begin. On the 
other hand, there are difficulties in regarding it 
as a jnire malformation. Were it a malforma- 
tion it would be the only one of its kind, and, 
moreover, it is not accompanied by other 
congenital malformations. An alternative 
view is that the hy])ei1iro])hy is ])ro<luced 
during intra-uterine life by some agency which 
causes an hy])ertroj)hy of the circular muscle, 
for such an explanation meets the difficulty 
that it is congenital and yet not a malformation. 
Tyrrell Oray and J^irie ascribe it to antenatal 
spasm of the muscle produced by hyjM»radren- 
alism, but this hypothesis is, at ]jresi»nt, based 
only on theoretical grounds. Moreover, there 
is no analogy for the su])position that imre 
spasm is capable of ])roduciiig hypertropliy, 
though a muscle whostj vigour of contraction 
is enhanced may certainly undergo thi.s 
change. Although it may be conceded that the 
hypertrophy Ls congenital, some further ex- 
planation is needed to account for the 
obstruction. It is known that a considerable 
degree of hyjnirtrophy may exist in the absence 
of symptoms of obstruction, that measures 
w'hich do not remove the hypertroj)hy lead to 
the removal of symptoms and restitution of 
health, and that the symptoms rarely date 
from birth. The chief additional factor which 
determines the obstruction and consequently 
the onset of symptoms is probably ])yloric 
spasm. T}Trell Gray and Pirie, hold that a 
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potent cause of this added spasm is phimosis 
Evidence of obstruction in pyloric stenosis is 
much more common in male babies, and in 
them phimosis is a very common accompani- 
ment. Relief of the phimosis is often followed 
by di8api)earance of the symptoms of pyloric 
obstruction. Moreover, ])hiinosi8 may alone 
be responsible for obstruction in the absence 
of an hyjx'rtrojihied ])yloric. muscle. Another 
))ossible cause of symptoms of obstruction is 
swelling of the gastric mucosa due to gastritis, 
set uj) by retention of food. 

According to the authors named, wdth closure 
of the orifice a vicious circle is set up. The 
resulting absence of acid chyme in the first 
j»art of the duodenum leads to failure of 
secretin jjroduction and consequently to sup- 
])ression of ]>ancreatic secretion. Tiie alka- 
lizing effect of the |>ancreatic secretion in the 
duodenum is therefore lost and the dilatation of 
the sphincter thereby inhibited. 

Morbid anatomy •’ The hypertrophy of 
the ]>yloric sphincter produ<*es a tumour which 
is usually white and glistening, almost devoid 
of visible blooil- vessels, and very dense in 
texture, being abiiost cartilaginous in its hard- 
ness. Its size varies fiom that of a hazel nut 
to that of an acorn. The smaller tumours are 
somewhat less hard and more vascudar than 
the larger. Section shows that the swelling is 
almost entirely tine to hypertrophy of the 
circular miischs but the b .igitudiiial muscle 
may also be hypertrophied to a less <'xt<mt. 
The swelling ends abruptly at its duodenal end, 
but towards the stomach slo|>es more gently 
and blends with an hypertro)>hied gastric, wall. 
Tilts liypertrophy of tin* muscle of the stomach- 
wall may e.xteml for several inches away from 
the ])ylorus, gradually diminishing in thickness 
until it is no longer det(»ctable. The gastric 
mucosa is oftiui swollen and injected, and 
covered w'ith ])atches of mucus, changes which 
are most marked towards the pylorus. The 
j»yloric, orifice is seldom comjiletely oc<*luded, 
though narrowed by the constricting band of 
hypeitrophied muscle. The. stomac.li is often 
dilated to a greater or le.ss extent, but this 
is by no means iuvariahle. Apart from a 
]»himo.sis, the other changes commonly met 
wdth after death are resultants of malnutrition 
and lowered resistance, and include general 
atrophy, enteritis, cystitis, jiyelitis and jiyelo- 
nephritis, and broncho-jmeumonia. 

The phimosis is caused by a tight prcjmce 
stretched over a large gians, and the prepuce is 
not generally eloiigatedL 
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Symptomatology.— Symptoms generally 
appear from a fortnight to three weeks after 
birth. Occasionally they date from birth, or 
they may be postponed for as long as four 
months. In one case I have seen they did not 
arise until the eighteenth week. When the 
infant is first brought for treatment there is a 
history of forcible, projectile vomiting, of con- 
stipation and of wasting. The vomiting may 
occur after every meal or maybe only occasional, 
when not only is the last meal brought up but 
also the food which had accumulated since the 
last vomit. The vomited matter may be 
expelled across the cot and on to the floor 
beyond. It contains curds and mucus, but no 
bile. Occasionally it is bloodstained, and rarely 
there may be a brisk hflematemesis. The stools 
arc hard and infrequent. In appearance there 
is an almost uncanny similarity between in- 
fants who are suflering from pyloric stenosis. 
It is difficult to explain, but perhaps may be 
accounted for by the gradual wasting with 
retention of appetite and absence of pain, a 
combination of symptoms not usually seen in 
wasted infanta. 

Examination of the abdomen reveals the 
most important sign, i.e. a palpable j^yloric 
tumour. It is usually found at the outer 
border of the right rectus muscle in the trans- 
pyloric plane, but may be dragged mu(jh 
farther down by a dilated stomach, may be far 
back against the vertebral column or tucked up 
under the liver. To the palpating fingers it 
seems a small hard ball, about the size of a 
hazel-nut or smaller, and it slips from under 
them. This tumour can almost invariably be 
detected if examination be made during or 
directly after a meal, and be repeated if un- 
succe-ssful on the first occasion. It is the only 
absolute sign of this disease. Next in import- 
ance is visible gastric peristalsis, which sweeps 
across from the left costal margin to the region 
of the tumour. It is often very considerable. 

Diagnosis. — Intractable j)rojectile vomiting 
with constipation and wasting, dating from the 
first two or three weeks of life, and accompanied 
by a pyloric tumour and visible peristalsis, 
constitute a clinical picture which can only 
belong to hypertrophic stenosis of the pylorus. 
In the absence of a palpable tumour the con- 
dition may be simulated by pyloric spasm, 
which is relatively rare. In it medical treat- 
ment or the relid of phimosis, if it exist, is 
followed by prompt amelioration, and a 
palpable tumour is never found. Radiograms 
aft^ barium meals have been used extensively 


as a diagnostic measure in America, but are 
unnecessary if a tumour is felt, and useless to 
distinguish stenosis from spasm when a tumour 
is not detected. 

Prognosis. — ^Hitherto the mortahty has 
been very high. In 54 cases admitted to the 
Hospital for Sick Children, Great Ormond 
Street, it was as much as 80*5 per cent. In 
private practice the mortality has been less. 
Sudden death sometimes occurs in an un- 
explained manner in patients whose obstruction 
is not severe, and whose general condition is 
good. The gradual cnfceblemcnt from mal- 
nutrition is often brought quickly to an end 
by a fatal gastro-ontcritis, which is a compli- 
cation to be feared when suitable treatment 
permits a larger amount of food to reach 
the boweL Other serious complications are 
broncho-pneumonia and infection of the urinary 
tract. I'he latter has been the cause of death 
in two cases recently under my observation. 

Tyrrell Gray and Pirie have pointed out that 
the symptoms are slower in development and 
take longer to disappear in girls than in boys. 

Treatment. — A choice between medical and 
operative treatment must be made. It is 
certain that many cases will end in complete 
recovery from symptoms on medical treatment 
alone. Others demand surgical procedures. 

Medical treatment. — The infant should be 
kept quietly in its cot, and warmth ensured by 
hot-water bottles. Three or four small ones, 
which can be refilled in rotation, are better than 
one large one. If the infant is breast-fed, this 
method of feeding should be adhered to. I 
have found that five-minute feeds at the breast 
every hour, so tliat only the poorer milk is used, 
sometimes leads to prompt diminution of the 
vomiting and rapid general improvement. 
Under this regime the breast should be emptied 
by a breast-pump after every third feed. When 
breast milk is not available, only small quanti- 
ties of an easily digestible artificial food can be 
given. The most satisfactory is peptonized 
milk, which may be given in the usual quan- 
tities for the child's weight, and need not 
be given more frequently than customary — 
certainly not more often than ten times in 
the twenty- four hours. If vomiting is con- 
siderable, a beginning may be made with 
peptonized skimmed milk. 

The stomach should be washed out regularly 
through an oesophageal tube, with a mildly 
alkaline solution (1 £. of sod. bicarb, to ^ pint 
of warm water). This should be repeated 
either once or twice a day, according to the 
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amount of curd and mucus removed. Drugs 
are of little avail. The constipation is merely 
an indication of the small amount of food 
getting into the bowel, and purgatives arc 
contraindicated. difficulty in passing the 
dry motions is encountered, it is best combated 
by rectal lavage or by a small oil enema. If 
phimosis exists, it should be remedied ut the 
beginning of treatment with a view to removing 
a possible cause of pyloric spasm. 

Under such a course of treatment improve- 
ment must not be expected immediately, even 
in favourable cases, and a rapid improvement 
in weight is to be deplored and often precedes 
a serious mishap. In a considerable number, 
however, steady and persistent improvement 
begins in about ten or twelve days. 

Surgical treatment is indicated in the cases of 
severe stenosis in which symptoms date from 
birth, for in these the organic obstruction is 
itself sufficient to })r()duce symptoms, and 
spasm plays but a small part.. It cannot be 
delayed, too, in very puny, wasted infants ; in 
addition to the rcgiirum described above, these 
should receive, hypodermically, saline infusions 
containing 2 per cent, of glucose. If improve- 
ment, as gauged by the vomiting, size of stools, 
and weight, does not follow within two or three 
days, surgical treatment should be resorted to. 
In the remaining less severe cases, where 
symptoms have not dated from birth, and 
where the infant’s condition is less serious, it is 
more difficult to decide when an operation is 
called for. In the absence of improvement it 
should not be postponed longer than twelve or 
fourteen days, while serious loss in weight or 
intractable vomiting may demand its employ- 
ment sooner. A somewhat longer period may 
be jiermittcd in the case of girls. 

The operations which have usually been 
employed are Lorcta’s operation, gastro-entcr- 
ostomy, and that devised by liammstedt, 
which consists merely in sjilitting the j)yloric 
muscle by a longitudinal incision along its 
anterior wall and leaving the pyloric tube of 
mucous membrane to ffll the gap so formed. 
The last is the operation of choice, for it is 
rapid, precise, and practically devoid of shock. 
A postoperative rise of temperature to 104° F. 
is to be expected, but seems to have little 
effect on the general condition. An ounce of 
peptonized milk may be given four hours after 
the operation, and thereafter every four hours 
for the first twenty-four hours. The milk may 
then be given every three hours, oz. at a 
time, for another twenty-four hours, and 


subsequently gradually increased. The pep- 
tonization may generally be abandoned after 
ten to twelve days, and a gradual return made 
to normal quantities and frequency. 

Frederick Lanqmead. 

PYLORUS, SPASM OF {see Stomach, 
Functional Disorders of). 

PYONEPHROSIS. — A lobulated swelling of 
globular or renifonn shape, derived from a 
kidney the secreting substance of which has 
been partially or wholly destroyed by the 
combined ])rocesses of retention and suppura- 
tion. The kidney may show little or no 
enlargement, but in extreme cases may form a 
tumour occupying the greater part of the 
abdominal cavity. 

Pathology. — A ftyonephrosis consist^ii of a 
number of im])erfectly separated i‘ompartnients, 
continuous with the dilated renal ])elvis and 
calyces, and filled with pus. The walls of these 
loculi are formed by the tissues of the renal 
parenchyma, whi*‘h iiuiy show various degrees 
of degeneration, or may be representcHl merely 
by a firm fibrous mass. The tumour is sur- 
rounded by an adherent fil)ro>lipoinatous sheath, 
derived from the fatty capsule of the kidney, 
and may contain numerous secondary phos- 
phatic calculi. 

Varieties, (a) Cases o! hydronephrosis 
which have become secr^ndarily infected.— 

The commonest infecting agents arc J{. coli, 
staphylococci, and D. ])roteuH. The hydmne- 
jilirosis may ho either unilateral or bilateral. 

i. Unilateral, -The. most frequent causes of 
this condition are a stone impacted in the renal 
jjelvis or ureter, jircgnancy, stricture of the 
urctero-jiclvic junc.tion, and movable kidney 
associated with an aberrant renal artery. The 
greater jjart of the tumour is formed by the 
greatly ballooned and thic.koned pelvis, while 
the sclerosed kidney, dilated to ]>crha]>s twice 
its natural size, is superimposed ufion one 
aspect of the swelling. The organisms rea(;h 
the kidney cither by the blood stream or by 
direct invasion from the bowel. 

ii. BUateral,' -llcre the cause of the original 
condition is some obstruction in the lower 
urinary tract, such as enlargement of the 
prostate or urethral stricture. In ordinary 
circumstances an intact ureteric oi)ening is an 
effective barrier to an ascending infection, but 
when its valvular arrangement has been 
interfered with and the dilated ureter is in 
free and open communication with the bladder, 
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organisms can readily pass upwards in the 
resulting stagnant column of urine and thus 
reach the pelvis of the kidney. 

(b) Miorobic infection of apparently healthy 
kidneys (aonte primary suppurative pyelone- 
phritis). — In the great majority of these cases 
the condition is unilateral, occurring in women 
and children, and due to bacilli of the coliform 
group. The renal ])elvis is little, if at all, 
dilated, and the tumour is entirely composed 
of the enlarged and dilat( d kidney. {See also 
l*YEL<)NKPJimTlS AND PyELITIS.) 

Symptomatology.— The cardinal symptoms 
are fever, pain and ])yuria, in association with 
a tumour in the loin. 

1. /Vrcf.— The temperature almost invari- 
ably rises slightly at night to 99*5° or 100° F., 
and as a result of 8e])tie absor])tion the patient 
is usually j)ale and thin. At intervals of a few 
days or weeks, however, w*hen blocking of some 
portion of the ureter coincides w*ith an absence 
of ])us in the urine, the temperature may rise to 
102° F. or even higher. An intermittent fever 
ranging widely up to 105° or 105° F. often 
denotes jjerinephrie suppuration. 

2. Pain , — An almost constant lumbar ache, 


catheterization may show that the opposite 
kidney is unaffected. 

Treatment. — The best treatment for uni- 
lateral pyonephrosis is nephrectomy by the 
lumbar route, the tumour, together with the 
diseased portion of the ureter, being removed 
from within its capsule of thickened and 
adherent perinephric fat. If the patient be 
desperately ill, a drainage operation may be 
all that it is ])ossible to attempt at first, but 
it is invariably followed by a i^ersistent sinus. 
In these circumstances secondary nephrectomy 
must be considered at a later date. At this 


stagey when f)rofuse ])erinephri(j suppuration 
has been in existence for a period of several 
weeks or months, it is a difficult and dangerous 
])ro(icdure. In bilateral cases, both tumours 
should be drained from the loins, if the patient’s 


general condition be such as to warrant surgical 
interference. Harold W. Wilson. 


PYOPERICARDITIS {see Peiucakditis). 

PYOPNEUMOTHORAX {see Pneumo- 
thorax). 

PYORRHCEA ALVEOLARI8. - A state of 


worse at night, is sometimes associated with 
mild aittacks of ureteral colic. 

3. Pf/aria . — The urine usually contains much 
j)us, which settles down as a heavy mass at the 
bottom of the specimen glass, the supernatant 
liquid having a hazy or milky appearance. A 
temjiorary absence of jms from the urine may 
be associated wdtli an a<*cession of fever, and an 
increase in size ami tenderness of the tumour. 

4. Tumour, — The well-defined globular or 
reniform swelling is situated dee|)ly in one or 
other loin, usually in the right. Jt feels tense 
and hard. Jf it occurs on the left side, the 
descending colon can often be seen and felt on 
it-s anterior surface. Some tenderness and mus- 
cular rigidity may be detectable in the loin of 
the affected side. The mobility of the tumour 
varies. In acute jirimarv jiyelonephritis, it 
moves on respiration and a certain amount of 
lateral mobility can be conveyed to it by the 
examining fingers ; on the other hand, a 
calculous pyonephrosis of some years' standing 
is absolutely fixed. 

Diagnosis. — The diagnosis is made on the 
history of the condition of the urine, the 
characters of the abdominal swelling, and the 
fever associated with pyuria. Cystoscopic ex- 
amuiation will often reveal continuous columns 
of piw being slowly extruded from the ureteric 
opening of the diseased side, and ureteric 


chronic infection of the tissues surrounding 
the teeth. The name imjdies a discharge of 
jms from a tooth socket, but it is only under 
certain (‘onditions of secondary infection that 
pus can be seen. 

Many micro-organisms have been described, 
but none can be regarded as specific. An 
acute form, known as trench gums,” met with 
so frequently during the War, was found to be 
due to the organisms of Vincent's angina. 
Pyorrhoea alveolaris must be regarded as a 
chronic disease which becomes more common 
as age advances. It usually a})pears after the 
age of 30, and is essentially an affection of 
adults. Those who ])er.sistt‘ntly keep their lips 
ajiart — mouth-breathers — almost invariably 
suffer from this condition, and in these patients 
the stage of gingivitis commonly occurs during 
childhood, but rarely j)assea to a more ad- 
vanced state before the age of about 20. Several 
varieties of the affection may be distinguished 
as knowledge advances, but at present it is 
not possible to do more than indicate varia- 
tions in its course. 

Infection occurs at the gum surface against 
the tooth, involving the })criodontal membrane 
and then the bone of the socket. The bone in- 
fection constitutes the serious feature of the 
disease, and, if this be extensive, treatment 
by retention of the teeth will be unsatisfactory. 
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Clinical course. — Swelling appears in the 
gums, beginning in the papilla of gum between 
the teeth; it is congested, bluish, soft, bleeds 
easily, and is found to be detached from the 
tooth, so that a minute '' pocket is produced, 
even though the destruction be but slight. Food 
particles lodge readily and undergo decomposi- 
tion, adding to the local irritation ; the perio- 
dontal membrane is involved, and in due course 
the bone. The apex of that portion of the 
alveolar process situated between the teeth 
undergoes absorption, and as this jirogresses a 
sjiace appear.-', in spite of tlie swelling of the 
gum papilla. The first indication of bone 
destruction is a small triangle of congested 
gum i)apilla between two teeth, the base of the 
triangle, being a definite line passing between 
the necks of the teeth, produced by gum fold- 
ing over the edge of the bone remaining. 
Later, all the tissues surrounding the teeth 
are involved, and the gums become swollen 
over the corresponding alveolus, but chiefly 
its marginal j)ortioii. At this stage of gingi- 
vitis and slight bone destruction the disease 
c.an be treated satisfactorily, but it is more 
S(‘rious when the bone becomes further dis- 
eased. The infection may extend into the bone 
without causing obvious destruction, or the 
absor])tion may be evident to the nuked eye. 
When developed, the disease affects the gums, 
the periodontal membrane, and the alveolar 
processes of the jaws. 'J'he tissues beyond 
those around th(! tooth are so rarely invaded 
that the. infection would appear to travel 
along the jM^riodontal membrane primarily. 
Local examination, witli a study of radio- 
grams, suggests that this may not always })e 
true, but (lestruction of tlie coiiifMict layer of 
bone forming the socket occurs in all ca.ses 
in which the infection is extensive. 

Jlarefaction always occurs if the progress is 
ra]»id or prolonged (although in the latter event 
sclerosis may occur concomitantly), the teeth 
become loose, and in due course may drop 
out.’* Before this haj)peus, tlie movement of 
the tooth usually leads to the formation of 
strong bands of fibrous tissue, binding it to 
the alveolus, so that, in s]»ite of its looseness, 
difficulty is often exi)erienced during extrac- 
tion. The difficulty may be added to by the 
tooth having becoin* more brittle, an almost 
constant change in these cases. The sclerosed 
bone is peculiarly dense and inelastic. 

The destruction of bone usually proceeds 
from the neck of the tooth towards the apex ; 
on one asiject of the tooth the bone may be 
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completely destroyed, while remaining more 
or less intact elsewhere. Occasionally a fine 
track along the side of the tooth may extend 
as far as the apex, leading to infection of the 
pulp or, if drainage be imperfect, to an abscess 
involving the bone of the socket. Symi)toms 
are unusual, exc'cpt in the later stages, j)rob- 
ably on account of the drainage wffiicli occurs 
along the side of the tooth. 

The disease may continue for years and the 
gum tissue undergo abHor])tion, i)articulaTly 
between the teeth, so that bare bone can often 
be felt ; the changes are such that a sharj) 
dental probe can he forced into it without 
causing ])ain, but the ])eriodontal membrane 
is still sensitive. If the destruction is uniform, 
radiograms show the bone intact around the 
deejier as])oct of the socket ; if it is unequal, 
it is seen to have s])read more irregularly, 
involving one jiart of tlie socket chiefly. ras(‘s 
of the former grou]) are far more favourable 
for treatment by retention of the t4‘eth. The 
two changes ‘ may he present in the same 
mouth, or may exist apart-, i^us may he 
squeezed from a jiocket, but food ]>artirles 
ami debris are constantly found and frecpicntly 
mistaken for pus. 

A form is met with in young adults from 
20 to 30 or even young<*r, in which much 
destruction of tissue is seen ; the gums are 
not greatly swollen, but become smooth and 
have a bluish appearanc^e ; it is common to 
find ])iis, and the* saliva is very plentiful. 
The destruction of bone is ra))id, and occurs 
immediately around the tooth ; sclerosis is 
rare. An apiiearance of swelling of the gum 
is ])roduced by its folding over the bony 
edgc» of the outer part of the sock«*t which 
remains, that m*ar the tooth having been lost. 
Teeth affeeted to any degree reipiire extrac- 
tion, for infection from one tooth to aiiotlier 
is almost certain. Mouth-breathing is fre- 
quently pre.seut. 

In anotlier form there is considerable sclerosis 
of the bone with overgrowth beneath the alveo- 
lar |ieriosteinn. Tin* irregular noduh'S whi»'li 
are readily felt over the roots of tlie teeth 
are chaiacteristic, and though found in all 
forms, they arc inueli more definite in this. 
The margin of tlie socket is often destroyed, 
and as bony thickening has occurred beyond, 
the gum folding over it lias a square-cut 
apjicaiance and looks more swollen than it 
actually is. The gingival tissues may he 
thickened by a local fibrosis. At times enor- 
mous thickening is seen, leading to hyper- 
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trophy so pronounced that the condition is 
described as a HO|)arate disease. The hyper- 
trophy is very largely of bone, and is greatest 
in the molar region, especially of the maxillsB. 

Symptoms. -Biicaiise of its slow progress, 
local symptoms are not prominent. General 
symptoms, however, are not uncommon, and 
may bo the first indication that the teeth 
arc afTe,cted (see Oral Skpsts). J*atients who 
exercise great care with their teeth may render 
them so clean superficially that for a long 
time the dis(iase may not be detected. 

An unpleasant taste in the mouth after sleep 
is an early symptom, but does not usually 
occur until the condition is so far advanced 
tliat extraction of at least one tooth is the 
only safe line of treatment. J^ad dental res- 
toration must always be ke])t in mind in such 
crises. 

Local secondary infections may be present, 
such as sore throat, ulceration of the mucous 
membrane of the mouth, impetigo of the skin 
of the lips and cheeks, soreness of the tongue, 
ulcers following slight injury — for instan(‘.e, 
from a toothbrush— and those so commonly 
found at the bottom of tlie sulcus between 
the gums and cheeks and lip, y)artieular]y of 
the lower jaw. Of considerable interest is a 
soreness and redness of the tongue in the 
region of the papilla; foliata;, which seldom 
am'uiuts to ulceration. 


Tenderness of the teeth may be noticed 
when they arc bitten upon, and a desire to 
grind or press the teeth together is common. 
The destruction of tissue exposes the root of 
the tooth, which is very sensitive, and the 
pain of caries may be so closely imitated that 
patients often cannot believe that a cavity 
does not exist. A focus so small that it is 
difficult to find may cause great discomfort. 
Exact changes in the roots of the teeth in 
situ can be recognized only by means of radio- 
grams, but without this aid an examination 
of the mouth often suffices to give a correct 
impression. 

Treatment can be carried out satisfactor- 
ily only by a dentist. That described under 
Oral Sepsis should be adopted prior to re- 
ferring the patient to a dentist. Vaccine 
treatment has been practised extensively, but 
with little success for the local condition until 
all local irritation has been removed and 
favourable progress made. It gives the best 
results in some cases of secondary infection, 
but only after the mouth has been rendered 
healthy. Warwick James. 

PYO-8ALPINX (see Salpinoo-oophoritis). 

PYROSIS (sre Stomach, Functional Dis- 
orders OP, p. 269). 

PYURIA (see Urine, Examination op). 


QUARANTINE. — When an infectious dis- 
ease breaks out in an institution such as a 
hospital, school, or barracks, all who have 
been exposed to infection, unless protected 
previous attack, are liable to contract 
and disseminate the disease. It is usual, there- 
fore, to place such “ contacts in quarantine, 
i.e. to isolate them for a certain period from 
all suscejitible persons who liavc not been 
exposed to infection. By this means, if 
the precaution has been taken in time, a 
spread of the disease is in great measure pre- 
vented. 

During the quarantine period, careful super- 
vision is required to prevent fresh exposure to 
infection, and disinfection of the person and 
clothing should be carried out. Children in 
whose families infectious disease has recently 


occurred should not be allowed to attend 
school, and an infected hospital ward should 
have no fresh cases admitted to it. 

The period of quarantine, which, as the 
name implies, was originally 40 days, varies 
with each disease. It corresponds with the 
incubation period of the disease in question, 
two or more days being added as an additional 
safeguard. 

The following table shows the quarantine 
period for the commoner infectious diseases : — 


Scarlet fever . 

. 7 

days. 

Measles 

. 21 

ft 

Rubella 

. 21 

•> 

Smallpox 

. 21 

f* 

Chickenpox . 

. 21 


Whooping-cough 

. 21 


Mumps . ' 

. 26 

»i 
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Diphtheria “ contacts ” may be released 
from quarantine when the cultures of the nose 
and throat on two successive days have proved 
negative. 

By the Public Health Act of 1896, which 
repealed the old Quarantine Act, the port 
sanitary authority is authorized to detain and 
examine a vessel arriving with any person on 
board suffering from a dangerous infectious 
disease, especially cholera, yellow fever, or 
plague. The case is removed to hosj)ital, the 
names and addresses of the healthy passengers 
are taken for the information of the medical 
officer of health at their destination, and the 
vessel with its cargo is disinfected. Suspected 
cases may be detained for a period not exceed- 
ing two days. j p Rolleston. 

QUINCKE’S DISEASE (sec Angio-neurotic 
(Edema, under (Edkma). 

QUINSY. — An abscess occurring in the peri- 
tonsillar tissue. 

Etiology. — Quinsy is commoner in males 
than females, and usually occurs between the 
ages of 14 and 40. Pirdisposing causes are 
all conditions which tend to lower vitality, 
such as bad hygienic surroundings and ]Joor 
food. The condition is also predisposed to 
by septic conditions in the mouth, nose, nasal 
accessory cavities or ears, and enlarged* tonsils. 
The exciting cause is infection witli a micro- 
organism, the most frequent being the Strepto- 
coccus pyogenes. 

Pathology. — The infection commences fre- 
quently as an acute tonsillitis, and passes 
on to attack the peritonsillar structures. 
Often, however, it cominen(5Cs in the latter 
region. The palate and uvula become in- 
flamed and (edematous, and pus forms in 
the course of a few days, leading to the pro- 
duction of an abscess occupying the jjcriton- 
sillar tissues. 

Sifmptomatldogy. The leading symptoms 
are pain, inability to swallow, altered voice, 
which becomes thick and dead, excessive sali- 
vation, ituibility properly to (»pen the mouth, 
and rigidity of the muscles of the neck. These 
symptoms are initiated usually by a chill with 
a rise of temperature. On examination a uni- 
lateral inflammation of the palate, with (ledema 
of the uvula, is usually seen ; the tonsil on the 
affected side is found to be pushed inwards 
and to be encroaching on the lumen of the 


pharynx ; the tongue is coated and foul, and 
there is free salivation. The general condi- 
tion of the patient is poor. 

Prognosis. — The condition usually lasts 
from four to twelve days. Once peritonsillar 
inflammation sets in, it rarely clears up witli- 
out abscess-formation. Belief occurs with the 
rupture and evacuation of the abscess. 

lUagnosis. — This presents no difficulty, as 
the symptoms are definite, and examination 
shows the typical appearance. 

Treatment. — All attempts to abort abscess- 
formation result in failure. In the first in- 
stance, put the patient to bed and evacuate 
the bowels with 2-5 gr. of calomel at night, 
followed by a morning saline. The mouth is 
best kept (^Ican with a spray of hydrogen 
peroxide and a mouth- wash of sanitas— one 
tcaspoonful to half a tumblerful of water. 
Internally, a njixture containing 10 gr. of 
salicylate of soda, with 3 gr. of phenacetin and 
2 gr. of cilrato of ralh*ine, taken vvvry two hours 
for four to six doses, gives relief to the pain. 
Sulphates of quinine in 5-gr. doses thrice daily 
is useful. 

When the abscess has formed, the only relief 
is by opening and evacuating its contents, 
i^cturesque details given in tcjxtbooks as to 
the best point to o|)en will only lead the j)rac- 
titioncr astray. The point at which to open 
is the most bulging point ; this is almost in- 
variably above the outer side of the tonsil. 
The common mistake is to o])en too (‘lose 
to the anterior pillar, and consocpieiitly into 
the tonsillar tissue instead of into the dis- 
tended j)eritonsillar cavity. The routine of 
opening is as follows : First, cocainize the in- 
flamed bulging area with a B])ray of 10-20 per 
cent, cocain'% carefully instructing the patient 
to spit this out j>roinptly : this can be done 
twice or thrice at a few minutes’ interval. 
Then with a sharp-pointed tenotomy knife 
make an incision not more than a quarter of 
an inch deep into the most ])roTninent yiart of 
the bulge. If this docs not strike the j»us, 
follow up by ])ushing in a sinus force]>s ; this 
will usually open the abs(;css (javity. In with- 
drawing the forceps, open them well out, so 
as to get a good opening for drainage. The 
subsequent treatment consists in having the 
mouth and pharynx kept clean with the hydro- 
gen-peroxide spray and sanitas mouth- wash, 
and in administering iron and strychnine 
internally. j French. 
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RABIES {see Hydrophobta). 

RACHITIS {see Eickets). 

RADIANT HEAT, TREATMENT BY. 

— By this is usually meant treatment by the 
use of some form of incandescent carbon- 
filament electric-light cabinet. This is chiefly 
a thermal bath, for the luminous efficiency is 
only about 5 per cent, of the total output. 
Still, when some 60 or more lamps are 
used, as in a general light bath, the luminous 
output assumes considerable dimensions, and 
in this are found luminous frequencies from 
violet down to the red, so that there is a con- 
siderable chemical efficiency in the incandescent- 
light bath. The effects of such a bath, hovr- 
ever, must not be confounded with the effects 
of the electric-arc bath, which is essentially a 
chemical-light bath. 

The heat reaches the tissues by radiation, 
not convection, and ])cnetrate8 to a consider- 
able dc])th, acting on all the tissues as well 
as the fluids of the body with which it comes 
into contact, <‘arrying into them heat which is 
not rajjidly dispersed by convection and con- 
duction, and raising thoii teiiij>erature to a 
higher degre.c than with the conve<‘tive methods 
of administration. The effect is not merely 
local but general. The skin is a ])Oor condu<*tor 
of heat, but transmits radiant energy readily. 
The heated blood-stream causes a warm, glow- 
ing sensation, and, if prolonged, awakens active 
secretion of the sweat-glands, the cooling influ- 
ence of absorption by the lat<*nt heat of evapor- 
ation maintaining the body-teiu]ierature at 
normal. The ])eiietrating luminous rays act 
uj)on the blood. Under long exposure the 
irradiated tissues becoim* hyperajinic, the blood 
that ]>assca through them being exjmsed all the 
time to the oxidizing and sterilizing influence 
of the light. The effect is general, and bene- 
ficial in conditions of impaired and ]ierverted 
nutrition and ])oor metabolism. The general 
bath has a considerable influence on the heart, 
pulse, and tonicity of the arteries. I have 
found a pulse of 70 gain 12 beats jier minute 
after ten minutes, and 34 beats after fifteen 
minutes, reaching 130 after twenty minutes. 
At the same time the respiration is quickened 
and becomes more shallow. I always give a 
warm bath after the general light bath, gradu- 
ally cooling down by running in cold water. 
In this bath sinusoidal current may be admin- 


istered if desirable. The patient is then lightly 
dried and covered with towels and dressing- 
gown, and allowed to lie on a couch till well 
cooled down, when he should dress deliber- 
ately and avoid any hurry or exertion, as it 
is easy to restart the activity of the sweat- 
glands and, perspiring again, the patient ia 
very apt to catch cold. 

This treatment 1 have found useful in cases 
of muscular soreness, lumbago, stiff-neck, and 
other myalgias arising from defective metabol- 
ism, exposure to cold or wetting of the clothing. 
I have also used it in cases of arthritis due 
to the influence of toxic absorption from the 
alimentary canal or elsewhere, BO-calle<l “ rheu- 
matism,” and also in gonorrhceal rheumatism. 
The results, however, are by no means con- 
stant. The treatment seems to suit some cases 
and to make others worse. It is useful in 
obesity, biliary lithiasis» and diabetes ; in some 
cases of altered blood- state, such as ansemia, 
chlorosis, lymph ostasis, and syphilis ; in dis- 
eases of the kidneys, such as nephritis ; in 
reH})iratory and circulatory conditions, such as 
bronchitis, bronchial asthma, and cardiac 
hypertrophy. (Jases of rheumatoid arthritis 
certainly show much greater improvement 
when the radiant-heat bath is followed by 
sinusoidal current in the warm bath, or by 
high-frequency effluvation subsequently admin- 
istered. In ceases of cardiac hypertrojihy it 
is best to start witli a fairly low temperature, 
gradually increasing the heat by switching on 
groups of lamps till a moderate temperature 
is obtained, but avoiding high temperatures 
altogether. The application should be brief in 
these cases, only lasting till gentle perspiration 
is induced. In cases of nephritis great care 
must be taken to avoid c.hill. A slight expo- 
sure of tlie body to the influence of evapora- 
tion might be sufficient to cause contraction 
of the blood-vessels and counteract the bene- 
ficial effects of the batli. After the bath the 
patient should immediately be wrapped in 
flannels and placed in bed. The use of the 
light batli is contraindicated in uraemic cases, 
organic heart disease accoiujiauicd by marked 
congestive symptoms, in phthisis with night 
sweats, in haemoptysis, haBmatemesis, and 
apoplexy. For some years I have made great 
use of this mode of treatment in the Electrical 
Department of University College Hospital, but 
have gradually replaced it by other methods 
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of treatment which appeared to me to be more 
desirable, until now the use of the general light 
bath is scarcely ever resorted to. 

E. S. WORRALL. 

RADIOGRAPHY (see X-rays, Diagnostic 
Uses of). 

RADIUM-THERAPY. — The therapeutic 
properties of radium are dependent upon the 
effects of the rays whicJi are constantly emitted 
by radium salts or radium emanation. These 
rays have been classified by jihysic.ists into 
three main groups — and y rays. 

Alpha rays. — These rays are particulate, 
and composed of exceedingly small jiarticles 
resembling the hydrogen atom in size. The 
particles lose their velocity and their activity 
in passing through a few centimetres of air. 
They are very easily absorbed, and have but 
feeble penetrative i)ower, a layer of varnish, 
a sheet of paper or of the thinnest aiiiminium 
foil, sufficing to intercept them. They carry 
a positive electrical charge. 

Beta rays. — While resembling cathode rays, 
these rays possess a much higher power of 
penetration. They consist of negatively charged 
bodies projected with velocities of the same 
order as the velocity of light. They are further 
subdivided according to their velocity into 
“ soft,” medium,” and “ hard.” The soft and 
medium beta rays are stojj])ed by lead between 
0-5 and 1 cm. in thickness, but some of the 
hard rays are able to i)enetraie even 5 cm. of 
that substance. 

Gamma rays. — Th(*sc are an undulation 
of the ether, and are analogous to Uontgeii 
lays. They possess a high y)ower of jienetra- 
lion and can pass through a thickness of 
10 cm. of lead. They are not electrically 
charged. 

Secondary rays. — The jiassage of gamma 
rays through screens of heavy metal is acc.om- 
panied by the production of secondary rays, 
which are cajiable of producing severe surface 
irritation if allowed to act upon the skin, and 
they therefore have -to he absorbed by the inter- 
position of pajier, lint, or rubber hetwetm the 
metal screen and the skin or mucous mem- 
branes. It has recently been shown that the 
emergent “ secondary rays from a leaden 
screen 2 mni. in thickness can be completely 
absorbed for all practical purposes by a layer 
of aluminium 0-2 mm. in thickne.ss, and such 
leaden screens are now often made with this 
additional aluminium sheathing, which does 


away with the necessity for the use of paper 
and lint. 

Radium is employed in the treatment of 
disease either in the form of — 

(A) Radium salts, which may be — 

(1) Mounted on varnished applica- 

tors ; 

(2) Enclosed in small glass tubes, 

closely packed to prevent 

movement of the salt ; 

(3) Dissolved in solution ; 

or (B) Radium emanation, which may 
be — 

(1) En(‘losed in hollow flat metal 

aj>j>licators ; 

(2) Contained in sealed capillary 

glass tubes ; 

(3) Dissolved in solution. 

For convenience of description, in s])eaking 
of the activity of varnished uj)])licators a unit 
of concentration has been adopted. This con- 
si.sts of a centigram of radium bromide 8]ircad 
over a square centimetre. A])])Iicat-ors con- 
taining radium salts to this extent of concen- 
tration are said to be ” full strength ” ap])liea- 
tors ; similarly, ” half ” and “ quarter ” 
strength api)licafc()rs cruitain respectively 0-6 
and 0*25 eg. of radium bromide respectively 
to each square centimetre. 

Radium emanation is used exactly as are 
the radium salts, due legard, however, being 
])aid to its loss of activity by de(^ay. Tlie late 
of decay fc)Ilow^s a definite curve, thc‘ initial 
activity falling to half value in 3*8.5 days, to 
one-fourth in 7*6 days, and being j)ractically 
inert at the end of a month, the emanation 
becoming transfornusl into helium. 

Scrcena.— The sei-eens us(‘d to filter off the 
different rays emitted from the radium appar- 
atus are - 

(f/) Aluminium : () ()l, J-02, 0*04, and 

() ()8 mm. thick. 

(6) Silver: 0 5 and 1*0 mm. thick. 

(c) Lead: O], 02, 0*4, 0*5, 1*0, • 1*5, 

and 2*0 mm. thick. 

(f7) riatinum : 0*3 and 0*5 mm. tliick. 

The aluminium and the tliinner lead screen.s 
are used when it is desired to cut out only 
the a and soft fS rays ; the silvcjr, i)latinura, 
and thick lead screens when a radiation 
containing only the hard and 7 rays is 
rcquircfl. 

Special shapes of screens are often called for, 
j)articularly when it is desired to vary the 
character of the radiation that different portions 
of the same lesion shall receive. 
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The'moflt usefurof these are : — 

(1) Window'' acretTW , — In the manufacture 
of those a leaden tube with walls 2 mm. 
in thickness is taken, and a window 
occupying one-third of its circumference 
cut in it. This gap is then closed with 
a screen of 0*1 mm. of lead, 0*5, or 
1 *0 mm. of silver, according to the nature 
of the surface treated. A tube of 
radium salt or radium emanation is then 
inserted into the tube, and the appara- 
tus placed in the position which will 
permit the ulcerated or fungating 
portions of the growth to receive the 
lightly filtered radiation, and the re- 
mainder the heavily filtered rays. 

(2) “ Slee.ve " screens , — In these a silver tube, 

with walls of 0*5 or 1*0 mm. in thickness, 
is inserted in a collar or sleeve of lead 
1*5 or 2*0 mm. in thickness, encircling 
half or two-thirds of the length of the 
silver tube. 

(3) “ HouT-gloLss " screens , — Specially useful in 

the treatment of annular carcinomatous 
strictures of the rectum or oesophagus. 
Their shape ensures their retention in 
an accurate position throughout the 
exposure. 

The duration of exposures varies from 2 or 
3 minutes to 100 or more hours, according to 
the nature of the lesion treated and the strength 
of the apparatus and character of screening 
employed. Exposures of less than 2 hours’ 
duration are usually given without a screen — 
except for a thin layer of rubber applied over 
the apparatus to protect the varnish. Such 
exposures are used in the treatment of super- 
ficial skin diseases, warts, keratomata, small 
rodent ulcers, etc. In einthelioraata, large 
excavated rodent ulcers and cheloid, exposures 
of 3-12 or 20 hours may be necessary, and 
screens of 01 mm. or 0*2 mm. of lead, or 
0*6 and 0*1 of silver, should be employed. 

In the radiation of deep-seated growths the 
use of the penetrating hard beta and gamma 
rays is requisite, and screening of 1*5 mm. or 
2 mm. of lead must be resorted to, and a 
total exposure of 24-60 hours’ duration given, 
spaced over a week or ten days. 

When applying an apparatus, the surface of 
the lesion to be treated should be cleaned and 
dried, all crusts and secretions being removed. 
The surrounding healthy tissues should be 
protected with load rubber sheeting, similar 
to that used in X-ray work, and the applicator 
kept in position with some non-irritant adhesive 
rubber plaster. 

The employment of a tampon or light gauze 


packing is necessary for the retention of tube 
apparatus in the vagina or uterus. 

In the rectum, bladder, nose, mouth, and 
GBSophagus the apparatus is attached to a 
handle of thick pliable silver wire which can 
easily be bent, and fastened in an appropriate 
position with strapping and a bandage. 

The reaction. — All tissues when treated 
with radium respond in some manner, but the 
degree of this response varies greatly and is 
dependent upon the length of exposure, 
strength of apparatus, and class of screening 
employed. Other factors which play an im- 
poi^nt part in the reaction are the nature 
and condition of the tissues treated, and the 
size of the area exposed to the rays. Tissues 
of a definitely pathological character — carcino- 
matous or sarcomatous — do not display the 
same resistance to radium rays as normal cells, 
and it is upon the proper and correct apprecia- 
tion of this fact that successful radium-therapy 
largely depends. 

The reaction usually appears between the 
seventh and fifteenth ^ys, but personal 
idiosyncrasy is occasionally responsible for 
curiously puzzling results, and with some 
patients the reaction will appear on the third 
or fourth day, with others it may be delayed 
for four or five weeks. Pour degrees of re- 
action may be clearly distinguished : (1) 

Simple erythema ; (2) erythema followed by 
desquamation ; (3) vesication with simple 

ulceration ; (4) deep ulceration of a destruc- 
tive character, sometimes accompanied by the 
production of an eschar. 

Treatment of dieeate. Sqoamous-odled 
carcinoma (epithelioma). — Surreal measures 
are always to be preferred to radium treatment 
in those cases where a complete and wide 
excision of the growth is practicable ; but if 
operation be impossible or the patient refuse 
to submit to it, radium will often prove of 
great service, and in some instances, if glabrous 
surfaces only be affected, will bring about an 
apparent cure. Heavy dosage must, however, 
be resorted to, and the resultant reaction 
carefully observed, as an, irradiation of in- 
sufficient intensity may act a ; a powerful 
stimulus to the lesion. 

Epitheliomata of the face, trunk, or ex- 
tremities, if flat and accompanied by little or 
no ulceration, give satisfactory results when 
treated with quarter- or half-strength apparatus, 
screened with 0*1 mm. of lead, the exposures 
varying from 6 to 12 hours’ duration, spread 
over a period of three or four days. The retro- 
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gression of the growth is quickly brought about, 
and little or no scarring results. 

Ulcerating epitheliomata without much sub- 
jaoent infiltration require treatment with 
quarter- or half-strength apparatus applied 
unscreened for a total exposure of 2 to 6 or 
8 hours, spread over a period of four or five 
days, and repeated after an interval of six 
weeks if necessary. A destructive reaction 
follows, but the rwult is usually quite good, 
and there is but little cicatricial contraction. 

Ulcerating epitheliomata with great infiltra- 
tion require prolonged treatment with heavily- 
screened apparatus omitting only hard be' a and 
gamma — ^the so-called “ultra-penetrating” — 
rays. Exposures of 30-60 hours given during 
one week, and repeated in five or six weeks’ 
time, are best ; but if the growth show signs 
of rapid extension the borders should be given 
a vigorous treatment with unscreened appar- 
atus. 

Epitheliomata of the buccal, lingual, and 
pharyngeal mucous membranes usually prove 
both refractory and disappointing in their 
response to radium, but a method of treatment 
has been devised which, in instances of cancer 
of the tongue, has given somewhat encouraging 
results ; it consists in the burying within the car- 
cinomatous nodule of a very small but intensely 
powerful radium emanation tube, possessing 
an initial activity equivalent to that of 40 to 
100 mg. of radium bromide, enveloped in a 
screen of 1 mm. of silver or 0-3 mm. of plati- 
num, and giving an exposure of 6-24 hours’ 
duration. A fairly severe reaction follows, and 
in some cases the nodule ceases to grow and 
becomes replaced by dense fibrous tissue. 

In epithelioma of the cesophagus, distinct 
though usually temporary benefit often follows 
on the introduction of a lOO-mg. tube screened 
with 1 mm. of silver actually within the lumen 
of the growth, an exposure of 18-24 hours 
being given. That the eilect is not merely a 
mechanical one duo to dilatation of the stri(;- 
ture is shown by the fact that improvement 
in the power of swallowing may remain for 
six, nine, or more months after the termination 
of the treatment. 

Carcinoma of the uterus. -This condition 
usually responds in a most gratifying fashion 
to radium treatment, and the results produced 
in inoperable cases arc far in advance of tho.se 
obtained by any other known medical or 
surgical methods. 

The local manifestations of the disease arc 
benefited in the most striking manner, and the 


complete disappearance of fungating growth, 
arrest of hsomorrhage and discharge, healing 
of ulceration and relief from pain are pheno- 
mena of frequent occurrence. In favourable 
cases, moreover, the treatment appears to exert 
a distinctly retarding iufiiicncu on the dis- 
semination of deposits, and thus to arrest the 
progress of the disease. It is not jtossible, 
however, to speak of “ cure ” even in these 
latter instances. 

When the uterus is very firmly fi.xed, the 
patient complaining of sacral and pelvic pain, 
radiating into both thighs, infection of the 
pelvh; glands and deep jiarametric tissues may 
be regarded as (*.eTtain, and radium is able to 
do but little for tlieso patients, beyond possibly 
arresting the disease, and slightly diminishing 
the pain. 

When treating eases of cervical carcinoma, 
if the growth be of the caulillowe.r or fiingating 
type, the removal of as much of the mass as 
p03.sible, by exi'ision or curetting befortj tlic 
treatment is commeiKU'd, is to bo advocat<*d. 
A tube containing not less than 100 mg. of 
radium should be employed, the screening 
should be either 1 mm. of silver or 2 mm. of 
lead, according to whether the apparatus can 
be inserted actually within the cervieal canal, 
or lias to 1)0 placed in the vagina in contact 
with the diseased surface. 

The uterine tissues ap])ear to have a greater 
|)ower of resistance to the radium rays than 
have those of the vagina, and the employment 
of a silver screen in contact with the vaginal 
wall for a |)e,riod of more than 18 hours might 
quite possibly lead to tfic formation of a fistula, 
but with the tube inserted within the. cc^rvical 
canal this sequela need not be apprehtmded. 
The exposure should bc! on') of between 2J and 
24 hours’ duration, and may advantageously 
be supplemented by the use of a plate (contain- 
ing 100 or more mg. of riwlium s<;re(‘ned with 
2 mm. of lead, and ap|>lied externally over the 
fundus. Hy tliis means a thorough radiation 
of the whole diseased area is obtained. The 
exposures should be nepeatod at intervals of 
not less than six weeks. 

Circuiaseribed and indurated nodules of 
small size in the substance of the cervix may 
receive, in addition, treatment by the inser- 
tion into their substance of tiny emanation 
tubes of 20 to 30 mg. initial activity, screened 
with 0-3 mm. of platinum, for from 12 to 
18 hours. 

In all cases in which radium has been ap- 
plied within the vagina, the patient should bo 
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instructed to douche freely night and morning 
for at least six weeks after the termination of 
the treatment, as unless this be done an 
adhesive vaginitis not infrequently occurs. 
In some extremely susceptible subjects a 
transient proctitis has been noted to follow 
upon intravaginal treatment. 

Carcinoma of the breast. — Radium treatment 
should never he resort'd to as a substitute for 
surgical interference in operable cases of this 
disease, but when oj>eration is impossible, or 
the 2 >atient has r(?fused to submit to it, the 
employment of radium is indicated. 

Many varieties of this (;ondition occur, from 
the ra])idly growing encejdialoid ty])c with 
extensive lymphatic involvement, to th(‘ loca- 
lized hard atrojihic tumour which may have 
existed for two or three years without occa- 
sioning the j)atient any ])aiii or di8<*omfort. 

The prognosis is invariably bad in cases of 
the former character, more especially when the 
disease occurs, as it so frequently does, in 
young women of corpulent habit ; and but 
little, real benefit is to be exj)ected from the 
use of radium, though prolonged screened ex- 
j)osures to the periphery of the growth may 
occasionally retard the progress of the disease 
to some slight extent. 

Tlie atrojdiic type usually resf)onds very 
favourably to i)rolonged s<‘reened ex])osure8, 
the treatment powerfully reinforcing Nature's 
att(Mnpts at the y)roduction of a curative 
fibrosis, causing a still great<jr atroyihy and 
eiica])sulation of the growth, and preventing 
permeation of tlie lymphatics. 

Between these two extremes — encephaloid 
and atrophic cancer — all modifications occur, 
and the yirognosis deyiends to a very great 
extent upon the history and clinical features, 
but treatment should be conducted with the 
object of increasing the develojmient of fibrous 
tissue, and so constricting the carcinomatous 
alveoli, causing degeneration of their contents, 
and arresting their dissemination by the 
lymphatics. 

Very small isolated cutaneous nodules on the 
chest-wall, if few in number, may be treated 
effectively by unscreened exywsiires of 1-1 i 
hour's duration with a half-strength radium 
plate. If they are very numerous and dowdy 
set, prolonged exposures of 30-40 hours’ dura- 
tion to heavily screened rays are preferable, 
and this method should also be r<*8oi-tcd to for 
the primary growth and infected glands, as 
well as for ulcerated surfaces if such exist. 
Superficial ulcerations unaccompanied by much 


subjacent induration are peculiarly susceptible 
to the action of radium, and complete healing 
of these lesions is frequently observed. Iso- 
lated recurrent nodules, inoperable by reason 
of their attachment to the sternum, clavide^ 
ribs, or rib cartilages, are best treated by 
burying in them for a period of 24 hours a 
small powerful emanation tube screened with 
I mm. of silver. 

In rapidly-growing carcinoma of the medul- 
lary tyj)e, radium can do very little except 
relieve ])ain, even though enormous doses be 
employed. 

Paget’s disease. — The superficial lesion in 
this condition is usually speedily cured by an 
hour’s ex])osure to a half-strength plate im- 
BfTcened, but the underlying induration and 
affection of glands, if present, require pro- 
longed treatment with heavily screened applica- 
tors if any real benefit is to be obtained. In 
cases in which the patient is willing to submit 
to operation this procedure should always be 
adopted. 

Carcinoma of the thyroid gland. — Consider- 
able benefit often follows upon the employment 
of radium in this condition, the progress of 
the disease being arrested, and a decrease in 
the size of the growth being obtained, the 
general discomfort and any dysphagia which 
may bc», present being greatly relieved. Numer- 
ous ])owerful flat ajiplicators should be used» 
screened with 2 mm. of lead, and so disposed 
over the surface of the growth as to obtain 
the maximal cross-fire irradiation. An expo- 
sure*, of 30-60 hours in all should be given. 

It is unw^ise to attempt to treat the disease 
by the burying of radium tubes in the tumour, 
owing to the great tendency of these growths 
to fun gate if any breach be made in the in- 
vesting skin. 

Carcinoma of the rectum. — The adoption of 
radium-theraj)}’ in inoj)erable cases of this 
disease is usually justified by the residts 
obtained, though the amount cf benefit is 
rarely so marked or so great as in carcinoma 
of tlie uterus. S])eaking generally, the soft 
annular and vascular type of growth is much 
more favourably affected than the flat, hard, 
non-annular plaque with much subjacent in- 
duration. In the treatment of this latter 
class of groivtli the action of the gamma rays 
(w'hich it is impossible to prevent) on the 
healthy rectal mucous membrane ojiposite the 
l>laque produces a proctitis which, though 
generally transient, sometimes proves both 
jiersistcnt and severe, and adds greatly to the 
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patient’s discomfort. In the treatment of the 
former type, if the radium tube be of proper 
dimensions and introduced accurately within 
the lumen of the growth, little or no healthy 
mucous membrane is affected by the gamma 
rays, and no proctitis occurs. Growths situate 
in the upper half of the rectum appear to 
be more amenable to treatment than those 
in the lower, though this may be due to the 
fact that tenesmus is always more cons- 
tant and severe when the growth is near the 
sphincters. 

The performan(!c of colostomy before radium 
treatment is often advisable, as the constant 
passage of faeces over a surface reacting to 
radium causes much iwin. Treatment is best 
carried out with a lOO-mg. tube screened 
with 2 mm. of lead and 3 mm. of rubber at- 
tached to a pliable silver wire by means of 
which it can be passed into the rectum and 
maintained in accurate apposition with the 
growth. A flat plate containing 80-100 mg. 
screened in similar fashion Jiiay also b(‘ a])plied 
over the sacrum at the level of the growth. 
An e.xp(Ksurc of 30 hours' duration in all should 
be given, and repeated after six weeks, or 
longer if the j)roctitis has been severe. In 
some instances growths so treat.«'d, wliich were 
previously considered inoperable, have been 
so much diminished that their removal has 
been ac(!oniplished successfully. In other cases, 
where the dLsease is of the annular type, the 
carcinomatous material shrinks and is rejdaced 
by fibrous tissue, forming a stricture which may 
need frequent and regular dilatation. 

Garemoma of the bladder is often much 
benefited by radium. The ha^maturia, cysti- 
tis, and subjective symptoms disa])|)ear, the 
size of the growth is greatly lessened, and the 
ulcerated surfaces frecjuently become covered 
with healthy epithelium. The treatment is 
best carried out by the introduction of a 
60-mg. tube of radium in a window ” screen 
of 1 mm. of silver and 1 mm. of lead inserted 
per uretliram, and maintained by means of a 
pliable silver Avire in su'-h a position that the 
window side of the ap})aratus is in actual 
contact with the growth. If the lesion be 
on the base of the bladder, a second tube 
-screened with 2 mm. of lead should be placed 
in the vagina in female, or in the rectum in 
male patients ; but if on the anterior bladder 
wall, a flat applicator, similarly .screened, 
should be fixed over the pubic region. The 
usual len^h of extx>sure is 10 hours, intra- 
vesically, in five daily applications of 2 hours 


each, and 30 hours with the vaginal, rectal, 
or pubic applicators, spaced over the same 
days. 

Carcinoma of the prostate.— The progress of 
this disease can generally be much retarded, 
and the distressing sym])toins considerably 
relieved, by radium -therapy. When catheter- 
ization can be well tolerated, a 50- mg. tube 
of radium in a screen of J mm. of silver should 
be introduced j»er uretliram, and maintained in 
actual contact with the growth for a period of 
2 hours a day on five successive days, and its 
action sup)>]emented by another tube of 1(K) mg. 
in a screen of 2 mm. of lead, introduced into 
the rectum for (5 hours a day on five succossivi* 
days. 

When catheterization is not practicublo or 
advisable, the action of the rectal tulw? must 
be reinforced liy a ]>owerful flat- applicator 
screened with 2 mm. of lead, and placini cither 
on the perineum or over the puhes. 

When the disease is localized to one lohe, 
and the enlargement of the gland is not very 
great, the act mil burying of a silver sereeiual 
radium tula* within the (‘arcinomatoiis mass 
sliould be adopted. 

Rodent ulcer is, of all forms of malignant 
disease, tlie one which is most amenabh; to 
radium-therapy. For the purjawe of prog- 
nosis, rodent ulcers may be divided into two 
definite clinical types: (I) Tin* iiypertrojihic 
nodular t^qa*, with slight superficial ulceration 
of a scaly c-Jiaracter. This class responds ex- 
tremely well to radium, and yields most satis- 
factory results. (2) The e.xea vat ing type, with 
undermined and overhanging edges and a 
gelatinous base. ^I’his not. infrequently jiroves 
very intractable, and repair is most difficult 
to efTe(;t. 

liudent ulcers wliicli have not previously rc- 
ceiv’cd any active treatment and do not exceed 
4 cm. in diameter are best treated by one 
exposure of 1 J 3 hours’ diiratii'ii (m^e.ording to 
the amount of induration ]>re.sent) to a full- 
strength applicator uns/jreened. Although the 
reaction following u[)on this ]>roe.eduro is in 
some cases severe, and accom|)ariied liy a tran- 
sient o 3 (lema of the surrounding tissues, the 
.scars are invariably smooth, sii))ple, and in- 
conspicuous, and the tendency to recurrence 
is exceisdingly slight. 

When the size or po.sition of the ulcer pre- 
cludes the ado))tion of this method of treat- 
ment, prolonged exposures of 0, 12, 18 or 
more hours, with half-strength a)>plicators 
screened with 0*1 lurii. of lead, often prove 
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most effective, and repair is obtained without 
any very marked local reaction. 

When a mucous membrane is affected, rodent 
ulcer proves much more refractory, though 
exception should perhaps be made in regard 
to the palpebral mucosa, as small rodent ulcers 
in this situation often respond well to expo- 
sures of strong unscreened apparatus of 15-30 
minutes’ duration given consecutively for three 
days. 

If the rodent ulcer has attacked bone or 
cartilage, great care must be exercised not to 
give too heavy an exposure, or a very acute, 
painful, and prolonged inflammation may be 
produced. 

Many of these ulcers which have received 
treatment extending over a period of many 
years with X-rays, zinc ionization, carbon 
dioxide snow, etc., respond badly to radium 
treatment, and it is unwise to attcunpt to make 
any pronouncement as to the probable result. 
Quite frequently the previously treated tissues 
break down to an extent which far exceeds 
the existing ulceration, and repair is veiy slow 
and imperfecit. It is often better in aealing 
with this class of case to dej)art from the 
routine procedure of inducing a destructive 
reaction by the use of a “ full-strength ” 
applicator, and to resort instead to prolonged 
exposures of 24 or 30 hours’ duration, with 
half-strength applicators, screened with 2 mm. 
of lead. This method of treatment should 
invariably be adopted in those distressing 
cases (now happily becoming very rare) which 
have existed for ten, fifteen or twenty years, 
have destroyed the greater portion of the face, 
and invaded its cartilaginous and bony tissues. 
“ Cure ” in these cases is im])Ossible, but a very 
great deal can be done to arrest the progress 
of the disease, lessen the foul disc*, barge, and 
render the patient mucli more comfortable. 

Sarcoma. — Speaking in general terms, sar- 
comata, if taken in their early stages and before 
dissemination has occurred, do very well under 
radium treatment. The burying within the 
growth of tubes of radium salts or radium 
emanation should be resorted to whenever 
practicable, and the action of these tubes may 
be much helped by the external application of 
radium plates heavily screened. The screen- 
ing of the tubes shodd not exceed 1 mm. of 
silver, as the employment of thick lead or 
platinum screens is often followed by necrotic 
changes in the cells in their immediate neigh- 
bourhood, and a sinus forms and remains open 
for a very long time* 


It is essential to give as vigorous a treatment 
as possible, as the great vascularity of these 
growths, and thoir rapid and wide dissemina- 
tion by the blood-stream, are factors which 
militate very strongly against the changes of 
success. 

The best results are obtained in sarcomata 
of the tonsil and postnasal space, and the effect 
in many such cases is very striking, the growths 
completely disappearing within six weeks of 
the treatment. 

Lymphosarcomata also give excellent results. 

Lymphadenoma. — The most striking feature 
in the treatment of this disease with radium 
is the extreme rapidity with which the size of 
the affected glands is diminished, the effect 
being often clearly perceptible to the patients 
themselves within a week of the first exposure. 
To obtain this result the employment of numer- 
ous large and powerful applicators, heavily 
screened, is necessary, and this heavy dosage 
is almost always followed by severe systemic; 
disturbance, with high temperature and general 
malaise. After the reaction has subsided, con- 
siderable improvement is generally apparent, 
though in the majority of cases recrudescence 
occurs. 

The best results arc obtained when the con- 
dition is confined to the lymphatic glands — 
the spleen not being affected. 

Mediastinal tumours. — In the majority of 
instances the rate of growth is very greatly 
checked by the use of radium, and occasionally 
a definite decrease in the size of the tumour, 
as seen by X-ray screening, ensues. 

If the condition be accompanied by an accu- 
mulation of fluid in the pleura, and paracen- 
tesis be performed, radium appears to exert 
a very remarkable action in lessening the 
tendency to the production of further effusion. 
In these cases the use of a very large quan- 
tity of radium (400 to 500 mg.) is indicated. 
The applicators should be screened with 2 mm. 
of lead, and disposed in such fashion over the 
chest-wall as to procure the maximum “ cross- 
fire ” irradiation. 

Treatment must be very persistent, a total 
exposure of not less than 30 hours should be 
given, and the series repeated at the end of 
four to six weeks. This heavy dosage is almost 
invariably followed in two or three days by a 
feeling of great fatigue and exhaustion, which, 
however, passes off completely in about a 
week’s time. 

Fibroid disease of the uterus. — ^Radium exerts 
a most beneficial action upon the distressing 
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symptoms of menorrhagia and metrorrhagia, 
which are the almost invariable concomitants 
of this condition, and occasionally produces 
some diminution in the size of tlie uterus. As 
the cervical canal is rarely suihciently patu- 
lous to admit a screened radium tube without 
previous dilatation, and patients are often 
averse from this, the treatment may be carried 
out by the introduction of a tube containing 
100 mg. of radium, screened with 2 min. of 
lead, into the posterior fornix, and the appli- 
cation of a plate of from 80-100 mg. similarly 
screened over the fundus uteri. The total 
exposure should be 30-60 hours, .spread over 
from five to ten days, and the series should 
be repeated after tliroe or four moiitJis. The 
first effect noted is the checking of the metror- 
rhagia, and this is followed by a progressive 
decrease of the menorrhagia until tlio flow 
becomes normal, or sometimes ceases alto- 
gether. If any leucorrhcea exists, this, too, is 
much diminished in amount, and not infre- 
quently completely disappears. 

NsBvi (flat Buperflcial nsevi, capillary nsevi. 
** port-wine stains ’*). — If blanching be readily 
effected by gentle diascopic pressure, the result 
of the treatment will probably be satisfactory ; 
but if it be found impossible to jiroduce 
blanching except by great pressuie, it is un- 
likely that radium can do much for the 
condition. 

The factor of personal idiosyncrasy is always 
a prominent one, and it is exceedingly difficult 
to lay down any rules as to the strength and 
duration of exposures. 

Infinite patience is necessary in the treat- 
ment of superficial naevi, and the utmost 
caution must be observed. I'he effect of each 
exposure should be studied most carefully, as 
too frequent treatments or excessive dosage 
may result in the production of troubli*- 
some telangiectases. It is b('st to us.* quart?r- 
or half - strength applicators screened with 
0*01 mm. of aluminium, and to start with 
short exposures of 16-20 minutes* duration, 
gradually increased until a satisfactory re- 
action has been obtained. So soon as the 
lesion has assumed a salmon-pink colour, the 
screening should bo altered to 0*1 or 0’2 mm. 
of lead, and the length of exposure increased 

1, IJ, OP 2 hours. 

The best results can be looked for when the 
naavus is quite superficial, and shows no tend- 
ency to infiltration. If such infiltration exists 
the treatment will have to be much more 
vigorous, and a destructive reaction of slight 


degree produced. A smooth, supple, and white 
scar will be left. 

Cavernous neevi. — These do excellently 
under radium, especially when of such shape 
that “ cross-fire ** radiation is po.'jsible. Ualf- 
strength applicators screened with 01 mm. of 
lead should be employed, and tin* exposure 
should be of 1-3 hours* duration, s])rcad over 
three successive days. Little or no surface 
reaction is produced by thi^ me hod of treat- 
ment, and the nrevu^ shrinks gradually and 
steadily. If, on pal])ation, the j)resence of 
pulsating vessel is up])rcciable, the case is not 
likely to j)rove completely succe.ssful, unless the 
vessel first be ligated. 

Warts and other papillomata yield readily to 
exposures, with Jialf-strengtli apparatus un- 
screened, of 30 minutes* to 2 hours* duration, 
according to the size and tliicknt'ss of the 
lesion. Tin* n^aciion is hut slight, and the 
resultant scar scarcely noticeable. 

Tuberculosis of glands. — In cases in which 
surgical measun‘,s have l)(H‘n d<‘elined for cos- 
metic reasons, radium often provi's of (‘.onsider- 
able value, either when used alone or as an 
adjunct to vaccine treatment. Heavily .screened 
exposures of 30 or more hours' duration i hould 
be resorted to and an effort madi* to secure 
“ cross-lire ** irradiation where practicable. If 
the glands be caseating, radium treatment is 
of very little use. 

Lupus vulgaris. — As a t( .itirie tre^atincnt lor 
this disease Finsen light is greatly to bo j)re- 
ferred to radium, but where it fails to effect 
a cure or improvement, radium sometimes 
proves of great us^. Unscreened exposures of 
J-2 hours’ duration must be given and a 
destructive reacjlion produced. 'J’lie lesullant 
scar is usually firm, smooth, sii])ple, and in- 
conspicuous. 

Spring catarrh. — In this condition the employ- 
ment of radium is strongly to be advocated, as 
it will sometimes cure the most intractable 
cases. Personal idiosyncrasy is, however, a 
very important consideration, and it is essen- 
tial to proceed with great caution, giving 
short unscreened exposures at intervals of a 
fortnight, and carefully noting the reaction. 
If the dosage be adjusted accurately, the granu- 
lations on the palpebral conjunctiva gradu- 
ally disappear, there is no s<3vere inflamma- 
tion, and no resultant scarring of the mucous 
membrane. A special form of a{)plicator 
should be used which (jan be introduced 
readily into the conjunctival fornices. It 
should be of full strength, and Ihe first 

79 



RADIUM^THERAPY 


exposure should not exceed 15 minutes* dura- 
tion. No screening is employed. If the effect 
be not satisfactory, the length of the exjwsure 
may be increased to 20, 25, or 30 minutes until 
the desired result is obtained. 

Cheloid. -This affection of the skin usually 
gives most excellent results when treated with 
radium ; and a great improvement, if not com- 
plete cure, can safely be jn’edicited when the 
condition is of recent origin and occurs in 
young subjects. In tender and painful che- 
loids the anaesthetic effect of radium is gener- 
ally very pronounced and appears early in the 
treatment. 

Half-strength ajiplicators, screened with 1 
min. of silver, should be eni])loycd, and an 
exposure of 18-30 liours sj)read over from three 
to five days, according to the size of the lesion, 
given. This brings aliout a gradual absorption 
of the cheloid uuaccom|)anied by any surface 
irritation. If, however, time be of importance, 
or the cheloid jirove refractory, screening of 
0*5 mm. silver or 0*1 of lead should be em- 
ployed, though the reaction will probably be 
very definite and aecoinijanied by vesic^ation. 

Lupus erythematosus. —In early cases of this 
disease which have not been subjected to much 
other treatment, one or two (‘Xposures not ex- 
ceeding an hour in duration with a half- 
strength apparatus unscreened or screened 
with 0 01 min. of aluminium may suffice to 
bring about the disappearance of the lesion. 
Care should be taken to ensure that the appli- 
cator employed is sufficiently large to reach 
well beyond the l)order.s of tlie patch treated. 

Psoriasis and chronic eczema. — Hotli the.se 
conditions generally yield readily to short un- 
screened exposures of 2-5 minutes’ duration, 
given on three successive days, the series of 
exiiosures being repeated at intervals of a fort- 
night. The jiatches quickly disajipear after a 
slight superficial reaction, and in eczematous 
castes there is but little tendency to recurrence. 
With psoriasis, however, the disease almost 
invariably reapjiears after a time, though with 
some patients the interval that elapses may be 
of many months' dmatiun. 

Lichenification of the skin, witli its intoler- 
able itching, is quickly relieved and often com- 
pletely cured by one exposure of 10 or 15 min- 
utes’ duration to a half-strength applicator, 
screened with 0 01 mm. of aluminium. 

Proritiis. — The analgesic effect of radium is 
often of the greatest use in this affection, and 
short unscreened exposures frequently produce 
a degree of relief which is unattainable by any 
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other measures. This is especially noticeable 
if the pruritus occur in association with a 
definite lesion such as leucoplakia or hyper- 
keratosis. If the dosage be carefully considered 
and treatment nqieated at fortnightly inter- 
vals until the skin is restored to its normal 
condition, complete and pennanent cure may 
result. If, howTver, the condition be a neu- 
rosis, the prognosis is not so hopeful, and the 
benefit derived, if any, is not likely to be of 
very long duration. 

^ophthalmic goitre. — The results obtained 
by radium-therapy in this condition are suffi- 
cient to justify its ado])tion, w^hen routine* 
treatment has "failed to bring about any im- 
]irovement. Prolonged exposures of ^ or 
more hours' duration in all should be given, 
with lieavily screened ajiparatus containing 
200 or 300 mg. of radium, the apjiaratus being 
so disposed as to cove»r as much as possible of 
the glanel surface. The patient should be 
warned that the first effect of the treatment 
may quite jiossibly he an exacerbation of all 
the symptoms, lasting jierhajis for two or 
three weeks. This ])henomenon is uneloubtedly 
occasioned by the radium reaction jiroducing 
an iue reased influx of the thyroid secre'tion into 
the blood-stream ; the disturl)an(*e, however, 
gradually passes off, and definite* improvement 
slowly manifests itself. In very susceptible 
])atients one series of ex|>osuTes may be all that 
is required ; in oth(*rs, treatment may have to 
lie re]H*ated at intervals of three or four months. 
In very advanced cases, associated with ex- 
treme taehyrardia, gre*at wasting, frequent 
vomiting or diarrhoea, results are* not nearly so 
gooel. The treatment has tei lie undertaken 
with great caution, and the effects carefully 
wate*hi*fl, as if the dosage be at all excessive, 
harm may r(»sult. 

Rheumatoid arthritis and osteo-arthritis. — 

The daily administration of 250 c.c. of radium 
emanation solution, of a strength of not less 
than 1 millicurie jier litre, in these painful 
and cripj)ling diseases is sometimes attended by 
remarkable results. The cases which appear 
to derive mo.st benefit are tliose in which the 
disease is of relatively short duration, and the 
changes are jieriarticular in type and multi- 
articular in distribution. The patient’s age 
also exerts some influence, those under 40 
responding more quickly to the action of the 
emanation. Cases wnth a definite gouty his- 
tory sometimes experience an acute exacerba- 
tion of all their symptoms within the first 
week or ten days of treatment, but this dis- 
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turbance is quite transient, and is usually 
followed by a distinct change for the better/ 

Little or no improvement can bo looked for 
in instances where cartilaginous or osseous 
changes arc predoniinant, and the radium 
emanation solution is powerless to bring about 
the absorption of osteo|)hytic growths or the 
loosening of bony ankylosis. When, however, 
limitation of niovement is due to jieriartieular 
fibrous thickening, considerable increase of 
mobility often follows on the taking of the 
radium water. Other favourable effects are 
that the muscular and articular jmiiis are 
lessoned or disappear, the grating of the joints 
on movement is not so observable, the 
muscles regain much of their lost tone, and the 
patient's general health is greatly improved. 
This is especially noticeable in cases where 
anaEJinia is ])resent, the haomoglobin index being 
ra])idly increased. The treatment must, how- 
ever, bn jiersiart'd in for qiiitti a long time, and 
at least six w^eeks are likely to elapse before 
any change is noted. 

Prophylactic postoperative irradiation 

with the 111 tra-]ie net rating rays from heavily 
Bcn'cned ajiiiaratus is often of considerable 
value in iireventing or minimizing the danger 
of recurrence after operations for the r( moval 
of carcinomata or sarcomata, and is of 
especial service in those eases of malignant 
growth in which it has been found iin])ossible 
to operate Avell beyond the ajipreciablo area 
of the disease. a. E. Haywakt) TiNcir. 

•• RAILWAY SPINE » (m- Nki'Kosks, 

Traumatic) 

RAPE. — Kape is defined in law to be the 
carnal kiiow'ledge of a w’oman by force and 
against her wdll, and any jutsou convicted of 
the crime is guilty of a felony. I'lic crime can 
be committed on the unchaste as w'cll as the 
chaste. The (Viminal IjEW' Amendment Act, 
1885, lays down certain conditions regarding 
age, mental condithm, etc. lly this Act any 
person who has carnal know' ledge of a girl 
under 13 years (with or without lier conwmt) 
is guilty of felony, wdiile the attenqit is a 
misdemeanour. Any person w'ho has or at- 
tempts to have carnal knowledge (even with 
consent) of a girl above 13 but under 16 years 
of age is guilty of a misdemeanour ; but if it 
be made to appear to the court or jury that the 
accused had reanonahle causes to believe that 
the girl was of or above 16 years, then consent 
must be accepted as a sufficient defence. Any 
person who has or attempts to have carnal 
III— G 8 1 


knowledge of a female idiot, or lunatic, or 
imbecile, in circumstances which do not 
amount to rape, but which prove that the 
offender knew that the girl or w'oman was an 
idiot, or lunatic, or imbecile, is guilty of a 
inisdeineanour. 

If consent to connexion be obtained by 
])crsonatiiig a husband, the offence is rape. 

The admiiiistnition of any drug, matter, or 
thing to a female with intent to stupefy or 
ovcrpow(*r. so as tf» enable any jicrsoii to liave 
unlawful carnal connexion, is a misdemeanour. 

JViictration of the ])cnis within the vulva 
is all that is necessary to constitute rape. 
The hymen ncid not be destroyed, nor is 
c mission lUH cssa ry . 

From the foregoing statements of law it w'ill 
be obvious that medical evidence will relate 
chiefly to connexion and violence, the question 
of rape being one of fact for the jury. 

Examination. -Where )N>ssibie, both the 
victim and the accusi*d should be examined, 
but it must be rememlHM‘(‘d that no authority 
(‘Uii compel a ])erson to submit to examination 
against his or her will. Consent ti» make the 
examination should be asked for in the pres- 
ence of one or more disinterested witnesses, 
and it should be plainly stated that any in- 
fonimtior. obtaimd may be iis<*d against as 
well as for the person examined. In the case 
of children the consent of the parent, or guardian 
should be obtaini d. 

Note should be made of the date and hour 
of the examination and <»f the ail(‘gcd rape, 
together with the names of the witness <)r 
witnesses present wlien c-onsent was given aiul 
at file e.xamiuation. 

In the female, attention sliouhl be directed 
t<» the general physical appearances; tears 
and stains (blood, seminal, mud, etc.) of cloth- 
ing ; marks of violence, on jiarts of the body 
other than pudenda ; the condition of the 
genitals w^itli rf*gard to signs virginity or 
defloration, marks of violcnc(‘, presence, of 
bh)od and s«*mcn, signs of venereal disease. 

The physiiul appearance of the w'omaii is 
important, especially when compared with the 
accused, as it is expected that a w'omaii in full 
possession of her senses will resist to the limits 
of her jiower. The jireseijee of scratches, 
bruises, and other marks of violence, together 
with tearing or disarrangement tif the dress, 
is evidence (if a struggle. The [Kissibility of 
a healthy adult female being overcome by one 
man, without evidence of violence being found, 
is remote, and special care should be taken in 
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investigating i!( these cases. Apart from the 
possibility of the woman having been drugged 
or having fainted, she may have been rendered 
incapable of resistance by terror. Dispropor- 
tion in age and strength between victim and 
assailant is similarly of importance ; a feeble 
old woman cannot be expected to resist a 
strong man. 

Generally speaking, marks of injury will be 
found on the genitals of children where the 
crime has been completed, whereas in adult 
females accustomed to copulation the act 
connexion itself will leave no injuries on the 
genitals, though scratches by the finger-nails 
may be found on the external genitals, and 
marks of violence on other parts of the body. 
The crime of rape may bo committed on an 
adult virgin without injury to the hymen. 

The signs usually relied upon to establish 
virginity are these : — 

Breasts , — The nipples are usually small and 
undeveloped, and the areola is pink or slightly 
darker according as the woman is blonde or 
brunette. As the condition of the breasts 
changes only with pregnancy, their appearance 
is no indication of a single coitus. 

Hymen . — This may have ruptured as the 
result of ulceration or accident, and in certain 
rare cases is congenitally absent. It is pre- 
sent in the great majority of virgins, and in 
form varies from a slight annular ring to a mem- 
brane completely closing the entrance to the 
vagina. Usually one or more openings, vary- 
ing in size, shape, and position, give entrance 
to the vagina] canal. The membrane itself 
may be thick and resistant, or thin and elas- 
tic. While absence of the hymen does not 
always indicate loss of virginity, neither does 
its presence always point to non-intercourse, 
as women have been known to conceive with 
the hymen uninjured. 

Fa^tna. — In women who have not had inter- 
course the canal is narrow and the walls are 
rugose, but this condition is not likely to be 
affected by a single connexion. 

FourckeUe and perineum . — The fourchette 
may be ruptured by the first connexion, and 
rupture of the perineum has been reported 
but is not common. 

Blood is not always present after defloration, 
but may be excessive where the hymen is 
thick and vascular. Wlicn blood is found 
about the genitals, the hymen (and other parts 
ot the vulva) should be examined for lacera- 
tion, as the blood may be due to menstruation 
and not to injury. The vtilva, pubic hairs, and 
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clothing should be examined for semen (see 
Seminal Stains). Fluid is best removed from 
the vagina by a glass pi|)ette having a rubber 
teat attached, and microscopic slides should at 
once be spread with the fluid removed and 
fixed by gently heating over a Bunsen or spirit 
flame. 

Venereal disease not infrequently follows rape 
on young girls ; in fact, the reason for the 
crime is often the vulgar belief that connexion 
with a virgin will cure venereal disease. Puru- 
lent discharge from the vagina is not neces- 
sarily a sign of venereal disease, but may be 
due to simple vaginitis arising from local irri- 
tation, as from uncleanliness or worms Where 
syphilis or gonorrhoea is discovered, regard must 
always be had to the factor of time In gonor- 
rhoea the period of incubation is usually two 
to four days, but may be as long as a week. 
In syphilis the primary sore appears in from 
two to six weeks (generally about three) after 
infection. Again, either disease may be ac- 
quired in other ways than by sexual connexion. 
In young children gonorrhoea has frequently 
been communicated by unclean sponger, towels, 
etc. In syphilis the site of the primary sore 
is of importance, e.g. on genitals after sexual 
connexion, on lips after kissing, etc. 

In the diagnosis of venereal disease, labora- 
tory as well as clinical methods should be 
employed and the bacteriological examination 
carried out by one skilled in laboratory tech- 
nique. Medium containing blood-serum (e.g. 
Martin’s or Thomson’s) should be employed, 
and the tubes should be inoculated direct 
from the discharge without loss of time. In 
Bore^ which arc clinically syphilitic, confirma- 
tion may be obtained, in the case of the prim- 
ary sore by micToscopical examination for the 
Spironema pallidum, using the fresh serous 
exudate and dark-ground illumination, and by 
the Wassermann reaction in both primary and 
later lesions. 

Examinatioii of the accused. — ^The examiner 
should look for scratches on face, hands, legs, 
etc. ; stains (blood, seminal, fluid, etc.) on 
clothing and person ; condition of genitals 
(wounds and venereal disease). Rupture of 
the frsenum penis may be found, and indicates 
the forcible introduction of the penis into an 
opening comparatively small. Men showing 
no clinical evidence of gonorrhoea may, as 
the result of past disease, still have active* 
gonococci and be capable of conveying 
infection. 

Violatton before death. — When the dead 
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body of a female has been discovered the 
medical examiner may be required to state if 
the deceased had been violated before death. 
Special attention should bo paid to marks of 
violence on the genitals and body generally, 
as already described. Even the presence of 
spermatozoa in the vagina will merely prove 
that coitus has occurr^, and not that rape 
has been committed. ^ Allison. 

RAT-BITE FEVER.— Becognized for cen- 
turies in China and Japan, it is only compara- 
tively recently that reports show that rat-bite 
fever, though a rare disease, is widely distri- 
buted, Amongst others, Horder and Box have 
described cases in England. 

The initial bite may heal slowly, but no 
constitutional disturbance may be noted for 
some weeks, or even months. After this in- 
cubation period, averaging four or five weeks, 
the patient is taken suddenly ill with shiver- 
ings and perhaps rigor, and his temperature 
rises rapidly to 104® F. or even higher. There 
may be pains in the muscles and joints, and 
delirium. Before or synchronously with the 
fever, local reaction may occur in the wound, 
which, after becoming red, swollen, and tender, 
may ulcerate, while the lymiih-gl'inds which 
drain it also show iiifiammatory (;hangcs. The 
febrile attack lasts three or four days, and ends 
as suddenly as it began, ilie patient ap])earing 
quite well again. Becurrences follow, liowever, 
at varying intervals, in some cases daily, in 
others as infrequently as every two or three 
weeks, or even longer. Each febrile attack is 
accompanied by a rash, either erythematous 
or purplish and resembling that of measles. 
There is a moderate leucoc 3 rtosis. The suc- 
cession of attacks may persist for months 
and, rarely, for years. According to Hata, the 
mortality is 10 per cent. 

The infection is probably a spirochaetosis, as 
has been shown by Futaki ; a sporozoan para- 
site, a streptothrix, and a bacillus have each 
been inculpated. 

Treatment. — The wound should be cauter- 
ized in all cases of rat-bite as a preventive 
measure, and this procedure is also the first 
step in treatment. An arsenobenzol compound, 
if given early, may abort the disease. 

Frederick Lanumead. 

RAYNAUD’S DISEASE Raynaud’s dis- 

ease, or symmetrical gangrene affecting the 
extremities, is common in women in early 
adult life. Numerous causes have been sug- 


gested as contributory t-o its development, 
such as exposure to cold, worry, fright, and 
general nervous depression. At first the at- 
tacks are jmro.xysmal and almost invariably 
limited to the cold months of the year, though 
ultimately even the summer mouths do not 
bring immunity. The attacks begin with 
paroxysmal blanching of the fingers or toes, 
which become waxlike and very painful, evi- 
dently due to arterial vaso-constriction. After 
a time the extremities become dusky and 
cyanosed and very cold. The attack may 
jmss off, or the cyanosis may deepen in 
colour to black, and patchy gangrene may 
occur on the ti])S of the fingers or toes. There 
is never the severity of gangrene in this 
condition wliicli may be met with in chronic 
obliterative endarteritis, anything more than 
slight loss of tissue of the fingers and toes, 
or of the extremities of the cars, rarely 
occurring. 

Diagnosis. — The stage of local synco}>e of 
the extremities must be distinguished from a 
similar condition known as “ dead fingers to 
which many j)eople are liable without develop- 
ment ol the more severe condition of Ray- 
naud’s disease. Such attacks of local syncope 
are sometimes associated with . paroxysmal 
hmmoglobinuria. Another disf^ase which must 
be distinguished from llaynaud’s is chronic 
ergotism, a c.ondition in which the pain and 
gangrene arc much more severe than in 
Raynaud’s disc^ase. Erythromelalgia and other 
vaso-motor neuroses arc usually easily differen- 
tiated. In addition, many chronic nervous 
diseases may cause some cyanosis and gangrene 
of the extremities, such as tabes, syringo- 
myelia, peroneal atrophy, and disseminated 
sclerosis, as well as diabetes and other causes 
of multi]>le neuritis. 

Treatment should include, attention to the 
general health and nutrition. The limbs should 
be kept warm during the winter months, and 
ex|K)surc to cold avoided as fur as possible, 
jjocal treatment by galvanism and hot- water 
baths is often useful, but over-stimulation by 
faradism or massage is rather to be avoided. 
The disease is not a progre^ssive one like 
obliterative endarteritis, and the prognosis is 
on the whole good, though it is apt to be very 
chronic for years, with liability to some loss^of 
tissue at the periphery of the extremities as a 
sequela. Wilfred Harris. 

REACTION OF DEGENERATION {see 

Electrical Reactions). 

8 .; 
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RECKLINGHAUSEN’S DISEASE (see 
Skin, Fibkomata of). 

RECTAL FEEDING (see Gastuitis, Acute ; 

Exemata). 

RECTAL FISTULA. — This condition is 
mentioned under the liead of Anal Fistula 
(q.v.). The majority of fistulas which follow 
is(jhio-rectal abscess arc limited to the anal 
region, but oc.casionally they track uj» under 
the mucous mem])rane of the rectum ; some- 
times they result from abscesses forming above 
a rectal stricture, in which case the sinus will 
track up to a ])oint above the stricture. A 
rectal fistula as a result of gunshot wound of 
the sacral region may give ris(* to trouble. 

In such cases the bowels must be ke])t freely 
open and every attem))t made to procure 
healing of the sacral fistula. Failing natural 
healing, a ]>lastic ojieration will be necessary. 

Zaciiaky Goi*e. 

RECTOCELE (see Pelvic Oiujaxs, Female, 

I)ts]*lacemexts of). 

RECTUM, INFLAMMATION OF (sec 

PUOCTITIS). 

RECTUM, INJURIES TO. The rectum 
may be injured in vari<ms ways: (1) There 
may be direct injury by a sharp or a blunt 
object, such as would result from falling on to 
a sj)iked railing or sitting down on a sharp 
object. The object may enter tlie anal canal 
and travel several inches up s<j that serious 
damage may ensue. (2) The injury may be 
indirect, conse<|uent on fractine of the sticrum 
and coccyx or of the Jat^ual ])ortions of the 
)»elvis resulting from crushes, etc. (3) Gun- 
shot wounds may traverse the rectum from any 
direction. (1) Some cfises hav'C been recorded 
in which the nozzh* of a com])ressed-air appara- 
tus has been introduced into the anal canal 
with conseipient rupture of the c olon or ivc tum 
owing to gaseous distension. 

Signs and S3rmptoms. Shock is a constant 
accompaniment of rectal injuries caused by 
severe trauma, but varies considerably in 
degree. HlcaHtHf from the rc»c tiim will iVsult 
from tears of the gut-wall. If the rc‘c*tum be 
torn at the level of or above the* ])eritoneaI 
reflection, peritonitis may ensue. Then abdo- 
minal ])ain, vomiting, and hypogastric rigidity 
soon develop. Other complications of the 
original injury may acconqMiny tears of the 
rectum, e.g. rnptnmj urethra or bladder, or 
fractured sacrum. Severe rectal tears are sonie- 
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times accompanied by prolapse of the small 
intestine into the perineum. 

Diagnosis. — There is usually no difiiculty 
in diagnosing an injury to the rectum if care 
be taken in c*xamination. In fractures of the 
]>elvis the rec*tuni must carcdully be examined 
digitally. \Vhc»n a deep perineal tear is pres- 
ent any rectal injury will be detected wdiile 
the ]»atient is undc*r the ansesthetic given for 
the ]»urposc* of suturing the wound. If there 
is any ]>rohipse of small intestine the serious- 
nc*ss of the ])c*ritoneal injury will be evident, 
and the onsc*t of jieritonitis will also point to 
the* likelihood of a similar lesion. 

Treatment in slight cases is directed! to 
kc*ej)ing the injured part as clean as jjossible 
so as to ))revc‘nt infection of the jierirectal 
tissuc»s. Any c*xternal anal tear must be 
sutuivd. In more serious c‘ascs with evidc»nce 
of jM*ritonitis, or com|)licatic)ns suc*li as ru])- 
lured urc*thra, surgic‘al intervention will be 


nc*cessarv. 
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RECTUM, MALFORMATIONS OF.—The 

rectum and anal canal are developed from 
different structuivs. The anal (*anal is formed 
by the hollowing out of an epithelial jdiig 
formed by ])rol if ('ration of the ])C)slerior 2)art 
of the cloacal membrane. The rectum forms 
the* j)osteri()r c*nd of the hindgui, wdiiclj during 
the sc*cond month opens into the cloaca, but 
becomes scj)arated from the uro-geiiital sinus 
by the uro-rectal sc*j)tuni and the 2 )erinc*al 
sej)ta. 

The common malformations of the rectum 
and anus arc imjierforate anus and mal- 
devcdopincnt of the rectum. 

(1) Tmpekfohate Anus.- In this case the 
cloacal membrane fails to br(*ak down so as 
to bring the rectum into communic'ation with 
the c*xtcrior. Somctini(*s there is only a slight 
clejnvssion in the anal region, whilst at othc‘r 
times the anus is well formc»d and is only 
se])aratc*d from the rectum by a thin mem- 
brane at the bottom of an anal pit. 

(2) Maldevelopment of the Rectum. — 
The rectum may not extend backwards so far 
as it normally should, and there may be a 
deficient development of the ])erineal se])ta, 
so tliat the uro-gcniital jwirt of the cloaca is 
not completely se 2 )arated from the rectal 2 )art.. 
In such cases the rectum may communicate 
with the ])rostatic urethra in the male or may 
o\ieiL at the j)c)steTior margin of the vagina 
in the female. These conditions are usually 
aecomjmnied by imperforate anus. 
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Diagnosis* — ^It is usually easy to diagnose 
an imperforate anus. It is often noticed at 
birth that there is no depression in the anal 
region. When meconium does not come away 
during the first tuenty-four hours a finger 
inserted into the anus will detect the ob- 
struction due to the imi>erforate cloacal mem- 
brane. 

When the rectum communicates with the 
]>rostatic urethra, fwces come away with the 
urine. In the female, when tlie rectum opens 
at the posterior margin of the fourchette the 
urine and fspces may appear to come from a 
common cloacal orifice, since the anterior part 
of tlie genito-urinarv region is also ill developi^d. 

Treatment* When the anus is im]ierfor- 
ate and the hindgut has no other outlet, 
operation must be undertaken as soon as 
]K)ssible. If there is an anal depression and 
it can be made out that there is but a thin 
membrane separating the exterior from the 
rectum, the septum should be freely incised. 
Bulging on ins|>ectioii or resonance on per- 
cussion are indications that there is but a 
thin j)ai*tition. 

When there is no indication as to how <lis- 
taut the rectum is from the anus, sjieeial 
surgical advice should be sought, since it may 
require a dee]) incision to find the r4*ctum, 
and in excei)tional cases a colostomy may be 
required, or at least an alKlominal S4M*tion 
may be needed to find the lower end of tin* 
liindgut. 

When tliere is an ajijiroximalion to a cloacal 
condition and the rectum and vagina and 
])0ssibly the urethra apjiear to open into a 
<onimon space, there is no urgency ftir any 
operative procedure, since there is no likelihood 
of intestinal obstruction. 

When faeces come away via tlie urellira, a 
])lastic operation may be necessary in addition 
to treating any accomjjanying impm-forate 

Za(‘HAUy (V)j»e. 

RECTUM, NEW GROWTHS OF.— The 

only common simple rectal growth is an 
adenoma, tliough cases of angioma, ])ajiilioma, 
fibroma, and even li|)ojna liave lieen recorded. 
The adenoma may be single, as it commonly is 
in children, or multiple. In the latter case 
there are usually similar adenonutta in the 
colon, and the condition is more serious from 
the tendency to recurrence after removal. 

The only symptom of importance is hsemor- 
rhage, which is usually an accompaniment of 
adenoma, and may be caused by an ulcerated 
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papilloma or angioma. When an adenoma has 
a long pedicle it may prolapse on defecation. 

Diagnosis can be made by use of the ])rocto- 
scojH' and by digital examination. The absence 
of any tendency to infiltrate tlie subjacent 
tissues will serve to distinguish the growth 
from malignant disease. 

Treatment.- -Adenomata and fibroid ])oly})i 
and ])4i])illomata should be removed. This is 
usually a simple operation, but before removing 
multi[>le polypi the condition of the colon must 
ill vest igat4‘d. 

Of malignant rectal growths, sarcoma is 
uncommon, carcinoma common. The syni])- 
toms are somewliat alik(\ R<‘eia1 cancer is 
usually a coliimnar-eelled growth. It takes the 
form of an irn'gular mass ju'ojeeting into the 
re<*tmn, of an ulcerating surface with infiltrated 
etlgfs, or of an infiltration of the rectal W'all 
causing a complete circular .stricture. TJie 
growth spri‘ads outwards into the ischio-rectal 
fo.ssa* and backwards towards the sacrum ; tin* 
glands in front of the saeriini become alTected. 
Later, secondary deposits may be found in the 
liver. 

Ssrmptoms. These may lx* grouped as dm* to 
(1) irritation and ulceration ; (2) ohstiuction ; 
(il) extension to neigh bon ring structures ; (J) tiie 
effect on iln* treneral hcalfh. 

(1) A <lischargi‘ of blood and mucus is ofl<*n 
the only symptom of v liicli (‘omjilaint is made. 
Tin* blofxl is at first only slight* in amount and 
chielly nolictsl on defiecation. The excess of 
niiH'US is due to tin* irrifafion of the glands 
of JJeberkiihn. Later in Hie eoursi* of tin* 
case bl4>edin«/ may be nmre severe, and the 
fre(]Ueiit passagi* of bloodstained mucus may 
simulate diarrlirea. 

(2) Soim*t lines acute intestinal obstruction 
is tin* first serious syrujitom, but iii((uiry usually 
elicits that constipation has lH*cn a cojiiplaiiit 
for S4)m(» weeks or months jire\dously. Con- 
Kti])ation of itself is not of serious significance, 
but in om* wliost bowels liave j)reviously been 
1-1 giilar it shouhl always lead to a rectal exani- 
iuHtion. Lonstij)ation is m*ver severe in an 
early stage of the cancer, though it may be one 
(tl the earliest symptoms, but t*) caus4* any 
apj)n*ciHble narrowing of the rectum a consider- 
able mass of growth is required. 

(3) As the growth extends through the bowel- 
w'all it ob'^tructs the liajinorrhoidal veins and 
causes piles, w'hich arc occasionally an indica- 
tion of cancer of the large fewel. W'hen 
extension has proceeded into the iscliio-rec.tal 
foss® or the presacral simce, jiaiu is comiilained 
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of. Pain is a late symptom, and usually indi- 
cates an inoperable or barely operable growth. 
In the male, extension anteriorly towards the 
prostate and base of the bladder may cause 
frequency of or pain during micturition. 

(4) By the time serious constitutional symp- 
toms have appeared, rectal cancer is usually far 
advanced, but there is often a slight general 
depreciation of health at a much earlier stage. 
It must be remembered that during the oper- 
able stage of many cancers of the rectum the 
patient appears to be in good health. When 
anaemia and loss of weiglit make their appear- 
ance the outlook is not ])romising. 

Dia^mosis. — In view of the frequency of 
cancer of the rectum and the lateness at which 
it is so often diagnosed, it should be an in- 
variable ruhi that in cases with rectal symptoms 
or increasing constipation a digital rectal or 
Bigmoidoscof)io examination should be under- 
taken. This is especially necessary in the case 
of pile's^ for many cases of carreer are treated as 
piles until the more serious symptoms show that 
there is a more serious disease. The cancer is 
usually readily diagnosed by palpation. The 
irregular friable surface projecting into the 
bowel is characteristic. Fibrous stricture is dis- 
tinguished by the firmness and lack of friability 
of the tissues and the slower progress of the 
symptoms, apart from the appearance on sig- 
moidoBCopic examination. Diverticulitis of the 
sigmoid may cause symptoms very similar to 
those of rectal cancer ; the discharge of blood 
and mucus and severe wasting may be evi- 
dent. It may need an abdominal exploration 
to distinguish one from the other. 

The trratment is usually operative, either by 
excision or by colostomy. The application of 
radium sometimes benefits temporarily {see 
BADIUM-THKRAPy). ZaOHABY CoPE. 

RECTUM, PROLAPSE OF.— There arc 
two main varieties of rectal prolajjsc — (1) that 
in which only the mucous membrane comes 
outside the anus, (2) that in which the whole 
thickness of the rectal wall prolapses. 

Etiology. — Anything which causes weaken- 
ing of the supports of the rectum or which 
induces straining may predispose to prolapse, 
e.g. const! imtion, severe diaiThcea with tenes- 
mus, stone in the bladder and urethral ob- 
structions, loss of w^eight and debility conse- 
quent on advancing years, etc. 

Symptoms. — Prolapse of the rectal mucosa 
leads to a constant wetness of the perianal 
region due to the secretion of mucus from 


the irritated protruded portion. The externa 
sphincter is weak. The patient complains of 
local discomfort and something ** coming 
down.” Examination shows a projection of 
mucous membrane extending 1-2 in. outside 
the anus. The projected portion has the 
normal colour of mucous membrane, is not 
lobulated, nor docs it show venous masses as 
do prolapsed internal piles. 

Prolapse of the whole thickness of the 
rectum occurs chiefly in young children or 
in old, debilitated persons. The protruded 
portion may be of considerable size, tends to 
have the opening towaids the back of the 
apex, and if exposed for long may have ulcer- 
ated j)at(*.hes on the exposed mucosa. 

Diagnosis between simple prolapse of 
the mucous membrane, which never projects 
more than an inch or two, and prolapse of 
the whole bowel has to be made. From a pro- 
truded intussusception the diagnosis is made 
by noting that there is no groove between 
the muco-cutaneous junction and the prolapsed 
mass. In intussusception there are acute 
abdominal symptoms, and the finger can be 
inserted into the anal canal between the pro- 
truded mass and the external sphincter. 

Treatment. — In slight cases of prolapse 
of the mucous membrane the condition may 
be improved by preventing constipation. An 
ounce of olive oil may bo injected into the 
rectum overnight, and liquid paraflin may 
be administered by the mouth. Whenever 
the parts come down they should be replaced. 
In persistent cases ligature of the prolapsed 
portion is necessary. 

In prolapse of the whole thickness of the 
rectum it is necessary to treat any exciting 
cause such as diarrhoea or constipation, and 
to interdict the adoption of a bad posture 
during defaecation. In the case of a young 
child the motions may be passed on to a 
mackintosh with the child lying on its side. 
Generally speaking, it is better for the patient 
to defaecate squatting on a low pan rather 
than sitting on a high seat. The bowel should 
always be replaced when it comes down. 
When the portion protruded is great, replace- 
ment must bo done by gentle pressure with a 
warm sponge or pad of cotton-wool, starting 
at the apex of the mass. 

In most eases of severe prolapse in adults 
some form of operation will be necessary, but 
in children the condition is often temporary 
and improves with the general health. 

Zachary Copb. 
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REOTUM, STRICTURE OF. — Eectal 
stricture may be (1) congenital, (2) due to 
scarring or inflammatory conditions, (3) malig- 
nant. (1) Congenital stricture occurs in the 
region of the muco-cutancous junction, and is 
due to im|)crfect disappearance of the anal 
plug. The narrowing is easily felt by the 
examining linger. (2) Stricture may occur 
after operation upon the rectum, especially 
for hsBmorrhoids. It is wise to examine the 
rectum a fortnight after an operation for piles 
in order to make sure that no narrowing of 
the canal has occurred. Stricture develops also 
after ulceration of the rectum or inflammatory 
conditions in the re(;tal wall or ailecting the 
neighbouring tissues. In w'omen ]ielvic cellu- 
litis may constrict the rectal canal. Syjfliilis, 
gonorrhoea, and dysentery have all been stated 
to be causes, but in the majority of cases it is 
impossible to discover any sjjecific cause for 
the formation of a fibrous stricture. (3) Malig- 
nant stricture is considered elsewhere (p. 85). 

Symptoms. — Congenital stricture may cause 
constipation, but usually there is no other 
symptom of importance. Fibrous stricture 
leads to gradually increasing constipation, 
often alternating with attacks of spurious 
diarrhoea. The irritation on the proximal side 
of the stricture frequently leads to ulceration, 
and tu the formation of jx'ri rectal abscess(‘s 
and fistulsD. A dis(;harge of mucus mingled 
with a little pus or blood is sometimes noted. 

Diagnosis. — Digital examination of the 
rectum will always reveal the stricture. The 
narrowing may be slight and annular, so that 
the finger may pass through it, but more 
commonly the canal is thickened and fibrosed 
for an inch or more, and the finger can then 
only engage in the lower end of the stricture. 
Examination with a long jiroctoscope or the 
sigmoidoscope will show tlie lower entrance 
to the stricture. Careful rectal examination 
must be made in every pati«*nt with anal 
fistulsB to ascertain if tlj<»se are secondary to 
stricture. Diagnosis b''tw'een fibrous and 
malignant stricture is usually easy. With the 
latter, there is usually a greatc^r amount of 
bleeding, and examination by the finger re- 
veals an irregular mass projecting into the 
bowel lumen. The irregularity and friability 
of the mass and the tendency to infiltrate the 
neighbouring tissues distinguish ciinccrous from 
fibrous stricture. 

Treatment. — In slight strictures low down 
in the rectum the passage of rectal gum clas- 
tic bougies may be sufficient to keep the canal 
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sufficiently patent. With long or very narrow 
strictures some form of op<?rative interference 
is usually indicated. This may be posterior 
incision followed by the passage of bougies, 
or excision of the whole stricture, whilst in 
very bad ea8<?s with manv fistula) colostomy 
may be necos ary. ' zkcukmy Cope. 

RECURRENT VOMITING (see Vomitinq, 
Cyclical). 

RED DEGENERATION (/fee Uterus, New 
Growths of). 

REFERRED HEADACHES (see Head- 
ache). 

REFLEXES. — The refloxe)s are of great 
importance' in clinical neurology, as alterations 
in them are the most d(‘]i(‘atc tests we possess 
of disturbaiK'cs of certain nervous functions, 
and particularly since they arc objective signs 
which do not require the co-oj)eration of tha 
patient, as most of our other tosts do. 

There are two separate elasM's of reflexes, 
viz. the dee]) reflexes or tendon- jerks, and the 
cutaneous or superficial reflexes. 

The tendoii«>]erks.- H the tendon of any 
muscle that is in a Tionnal state of tone be 
suddenly tapped in su(‘li a way that it stretches 
the muscle, ibis muscle responds by a sharp 
brisk contraction after a very sliort interval 
of time. Such a n^fic'X contraction can bo 
obtained from eviTy muscle that can be sud 
denly elongaled, by a tap on its tendon or on 
a movable structure to which the tendon is 
attached. Ihese temdon-jerks wc;re formerly 
regardc'd as manifestations of muscle-tone— it 
was bedieved that muscles in a normal state of 
tone res])onded directly and without the inter- 
vention of a refh'X arc -but it lias been now 
shown that they are true) spinal reflexes and are 
subserved by an arc consisting of afferent fibres 
that carry im])TeHHionH from the muscles, a reflex 
centre in the gresy inattcjr of tlic e,ord, and an 
efferent limb that passes through the ventral 
roots and the motor nerves to the muscles. 
(See Nervous System, Physiology of.) 

The tendon-jerks that are most commonly 
testc'd in eiinicrul work are the knc'c-jerk, the 
ankle-jerk, and the flexor and extensor jerks 
of the arm. 

The knee-jerk may be elicited as the patient 
sits on a cliair with his knees seniiflexed and 
his feet resting on the floor, or as he sits on a 
high stool with his legs hanging vertically ; 
the more common jwjsition in which the limb 
to be tested is crossed over the opiwite knee 
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is not so satisfactory. Then the patellar tendon 
is struck firmly with a suitable percussion 
hammc.r or with the ulnar border of the ob- 
server’s hand. If the reflex is ])resent a sharp 
twitch contraction of the quadriceps extensor 
extends the knee. Either the contraction of 
the muscle or the movement that it produces 
may be observed. 

The knee-jerk is usually regarded as the 
easiest of clinical signs to demonstrate, but it 
is not so. For it is <»ssential that the limb be 
j)ro])erly relaxed, and it is often difficult to 
obtain this or to make sure of it. 1 have fre- 
(juently seen jMitients in wiiom the jerks w'ere 
WTongly believed to be absent because ])roj)er 
relaxation of the muscles was not obtained ; 
this is jiarticularly liable to haj)j)en after the 
muscles have been tested rei»eatedly, esjjeci- 
ally in nervous 2)ersons and in coni])ensation 
case's. If there is any doubt, the left hand 
should be placed in tlie 2)0])liteal apace, where 
it can feel the t(*ndons of the hamstrings ; in 
fact, one of the most satisfactory ways of 
demonstrating the refh'xes is to ])lace one hand 
behind the knee and raise it till the joint is 
flexed to uu obtuse angle as the ]uitient lies 
on his back. Or the i)atellar tendon may be. 
tapjied unexpectedly, or wlieii the i)atient’s 
attention is divert<*d, us he lies on his side 
W’ith his knees seniillexed. 

The knee-jerks are invarialdy juvsent in 
health, and their absence is ahvays evidejice 
of some organic nervous trouble, or of a func- 
tional disturbance in tlieir reflex Jirc — that is, 
of either tlie afTerent or efferent fibres of the 
arc, or of its sjdnal ccjitre, which lies in the 
third and fourth lumbar segments. Absence 
does not necessarily mean structural change ; 
it may be due to a functional dcjuession, as 
it often is immediately after the onset of an 
acute heniijilegia or after transverse section 
of the cord. IJiminution of the jerks, either 
in the. range of the movement or in the ease 
wdth wdiich they can be elicited, is also strongly 
suggestive of disease. 

When feeble the jerk can be reinforced or 
augmented by various means, as by asking 
the jiatient to grasp firmly, or to intertwine 
his fingers and then try to jmll his bands apart 
as strongly as possible {Jemirassik's method). 
But the most efficient mode of reinforcement 
is to make the patient flex his great toe against 
some resistance, and to tap the tendon as he 
does so. If sitting, he may press his toe against 
the observer’s shoe, or, if lying, against the 
bottom of the bed or the ^gers of the ob- 


server’s left hand. If the knee-jerk cannot be 
then obtained it may be safely regarded as 
absemt. 

Though absence or diminution of the knee- 
jerk is evidence of disease, its increase or 
exaggeration is not necessarily so. It is true 
that the jerks are usually brisk or exaggerated 
in all cases of spastic ^lalsy, but they may also 
be so in hysterical or nervous states, after 
exposure to cold, or when the jiaticnt’s atten- 
tion is directed to the test. 

Patellar clonus can be frequently obtained 
when the jerk is increased by seizing the patella 
betw'cen a finger and thumb and pulling it 
suddenly dowuw'ards, or by striking a finger 
laid on its up2)er margin. 

The ankle-jerk is obtained by tapping the 
tendo Achillis when the knee is slightly bent 
and the calf muscles are ])ut ou tension by dorsi- 
flexing tlie foot jiassivcly ; or the tendon may 
be jiercussed as the patient kne(*ls on a chair 
w’ith his feet over tlie edge. If at all brisk 
this reflex can also be elicited by a firm, sharp 
ta^i on the middle of the sole ; this stimulus 
acts in the same w^ay, that is, by suddenly 
increasing tlie tension in the calf muscles. 

I’he ankle-jerks are constantly present in 
health, exce])! perhaps in old age, and loss of 
them always indicates organic disease ; they 
have, in fact, tlie same significance as the knee- 
jerks. When tJi(*y are (*xaggerat(*d a ta^i on 
the tendon frequently elicits a series of jerks 
if tJie foot is jiassively dorsi flexed by gentle 
jjivssure on the. sole. Such a series, which 
constitutes ankiv-clonus, can be brought out 
by doTsiflexing the foot abrujjtly and main- 
taining pressure on the sole. True ankle-clonus 
i.s found in all spastii; conditions. A more or 
less similar iihenoiiieiion may occur in liysterical 
states, but then the jerks are less regular, do 
not persist so long, and are, in fact, jnerely a 
tremor due to the. alternate contractions of 
the flexors and extensors of the ankle. 

The tendon-jerks of the ujqjer limb that are 
most commonly enqiloyed in clinical work are 
the extensor and flexor jerks of the elbow. 
The extensor jerk is obtained by striking the 
tendon of the triceps w ith a jicrcussion hammer 
immediately above its insertion into the ole- 
cranon as the elbow is flexed to a right angle ; 
this causes a contraction of the triceiis which 
extends the elbow. Its spinal centre is in the 
seventh cervical segment. The flexor jerk is 
best obtained by pronating the arm, flexing the 
elbow to a right angle, and then striking the 
lower end of the radius briskly ; this elicits 
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a reflex contraction of all tlie flexors of the the great too, owing to contraction of the 
elbow — biceps, brachialis anticus, and supin- tibialis anti<*.us and the cxtens(»r longus hallucis. 
ator longus — and, if exaggerated, a flexion of The cremasteric reflex consists in a drawing 
the fingers too. The spinal centre of the flexor up of the testicle on the same side on stroking 
jerk lies in the fifi/li cervical segment. A the inner surface of the thigh. It is usually 
promtorjerk can be excited by i)ercussing the absent in spastic paralysis of the same side, 
posterior surface of the head of the radius as or when a lesion involves its centre in the 
the arm is in the same position. Its centre also fu*st lumbar segment, but as it is inconstant 
is in the fifth cervical segment. and easily influenced by lo« al conditions, as 

All these reflexes have the same significance liydrocele, etc., its clinical imjiortance is slight, 
as the knee-jerk, that is, they are constantly The abdominal reflexes, on the other hand, 
present in health, exaggerated in spastic con- are of the greatest clinical value. Drawing a 
ditions, and diminished or lost wIrui any iiart sharp or a blunt object (»ver the lower margins 
of their arcs is affected by disease or function- of the ribs normally excites a contraction of 
ally dejiressed. muscles wliich pull the upper ])art of the raphe 

The jaw-jerk is obtained by jierciissing a or the middle line of tlie abdommi towards 
finger jflaced on the chin as the patient allows the stimulus— the ahUmimil or c/n<fasfric 

his jaw to droj) ; when it is present the jaw rrflejr ; a similar stimulus over Poupart’s liga- 
is closed by a brisk contraction of the masseter luent or in th(‘ groins produces a displacement 
and temiMiral muscles. Jt is exaggerated in of the lower ])art of the raphCviud the umbilicus 
bilateral spastic conditions and absent when towards the same side - tin* lower ahhntiHal or 
the trigeminal nerves are affected. huHiffaatric reflex. 

Superficial reflexes. — The most iinjuirt- Thc.se reflexes disappi^ar when any disease; 
ant of these is the plantar reflex, whicli is affects the iipjuT motor ncuroiuvs ; tluur ab- 
obtained by stimulating the sole of the foot, seuce is often the first indi(‘ation of such an 
The limb should be relaxed and supported, affeetion, preceding even the a])|K*uranee of 
and stimulation is best done by drawing a Pabinski's sign. Put it must be remembered 
pencil or a blunt object firmly along the outer that they may be abolished by many local 
border of the .sole from the. heel towards the conditions, as ini ra-ahdomihul disease, or laxity 
toes, or by a pin if it is difficult to obtain a of the abilojiiinal walls, and obe,sity Jiiay make 
resj)onse. Stroking the soles normally excites it iinpo.s.sible to ob.serve them. And on the 
reflex flexion and adduction of all the toes; other hand they occa.sionally persi.st ev^en in 
this is the normal flexor res])on.se. Hut if the the presence; of spinal disea.sc*, especially in 
pyramidal tracts are affected by disease, or children. Jjo.ss ed those* on the; one* side, or 
their functions tcnijjorarily dc|)re*.s.scd, as they <»f the uppe*r e)r Ie)we*r only, in the; abse‘iie-c e>f 
may l)c after an epil<^j)tic .seizure;, the .same local di.se*a.se is, ho\\e*vcr, always an important 
stimiilu.s elicits a .slow extension of the gre*at clinical sign. 

toe with spreading or abduction of the ejthcr The comeal reflex is e*licite*el by touefliing 
toes, and in adeiition coiitractiem of some o[ the cejrne*a ge*ntly with a blunt eibjeed, or by 
the thigh muscles, especially of the teiiseir blowing on the eye ; the; .stimulus produe*c.s a 
fasciae and the hamstrings. This i.s the extenHir bri.sk winking uctioji owing to contrae;tiou of 
response, or Babiinshi' a mijn. The es.sential part the orbicularis palpebrarum, it is abolishcel 
of the reflex is the extemsion of the great toe at when either the fae*ial eir the trigeminal nejrve 
its metatar.so-jihalangeal joint ; and this, in the is injun*d. I'lic palatal reflex is evoked by 
absence of local disease as jmralysis or atrophy toueiiing with a blunt fibject the margin ol 
of the flexors of the to(*s, invariably indicates the [lulute on each side of the uvula; this 
an affection of the pyramidal or cortico-spinal produces an elevation of the arch of tlic 
system. In infancy the norimil response is palate on the .same side. (Jqkdox Holmes. 
extension. 

OppenhebrCs svjn is clo.seIy allied to Habin- REFRACTION AND ACCOMMODA- 
ski’s, but it is neither so constant nor so reliable. TION, ERRORS OF. — >Tlii.s article is in- 
When a blunt object or a finger is drawn firmly tended mainly to assist tho.se practitioners who 
duwmvards along the inner border of the tibia add to their activitie.s the treating of errors of 
the toes generally flex, but if the pyramidal refraction and the ordering of glasses. To 
tracts are affected this stimulation ]>roduces a those who have neither the time nor the 
strong dorsifiexion of the foot and extension of inclination to undertake the correction of 
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refractive errors, it may be pointed out that 
every practitioner must be familiar at any 
rate with its fundamental principles, since 
the cause of any defect of vision cannot pro- 
perly be investigated without this knowledge. 
From a diagnostic point of view, he will save 
himself a good deal of anxiety if he can detect 
the movement of the shadows in hypermetropia, 
myopia, and astigmatism, and is able to esti- 
mate approximately the glasses which will 
correct the error. It is not at all uncommon 
for a patient to come complaining of de- 
fective vision in one eye which he has only 
recently discovered, and he therefore thinks 
he has suddenly lost his sight ; this may or 
may not be a fact, as it frequently happens 
that a patient has had a defective eye for years 
without his knowledge until his attention was 
drawn to it accidentally. In such cases, one 
may be in doubt whether the cause is merely 
an error of refrae.tion or is due to some intra- 
ocular disease. An ac([uaiiitance with the 
principles of retinoscopy will soon clear up 
this doubt, without being strictly accurate in 
its results, and, if the vision is materially im- 
proved with a correcting glass, an apparently 
serious case will soon appear far less for- 
midable. Tliendore, in eases of defecjtive sight 
for which there is no obvious cause we should 
never miss the oi)j)ortunity of estimating 
roughly the refraction, even though an opera- 
tion may have been previously performed on 
the eye. 

Eanoiis of Hrfhaction 

I must recall a few' elementary facts in con- 
nexion with the refraction of the eye. 

Parallel rays of light, which for optical pur- 
poses means rays of light from an object at a 
distance of 6 metres and beyond, are focused 
on the retina of the normal eye, provided they 
do not subtend an angle of less than 5^ without 
any fffort whatever^ and therefore distant ob- 
jects are seen clearly with the eye at rest. 
Near objects emit divergent rays which can 
only bo brought to a focus by increasing the 
refraction of these rays before they reach the 
retina. This is accomplished by an effort of 
accommodation whereby the curvature of the 
lens is increased, from relaxation of the sus- 
pensory ligament by means of the action 
of the ciliary muscles, thus augmenting its 
refractive power. 

^Any departure from the normal refraction 
of the eye constitutes an error of refraction, 
and the commonest of these are hypermetropia^ 
myopia^ and astigmatism. 


In hypermetropia the eyeball is too short in 
its antcro-posterior diameter, and is also often 
altogether smaller than normal. In such eyes 
parallel rays of light cannot be brought to a 
focus on the retina, but tend to be focused 
behind it. By an effort of accommodation of 
the requisite amount these rays can be focused 
on the retina, and therefore hypermetropic 
eyes are never at rest unless they are shut. 
A person with normal sight (emmetropia) and 
a hypermetrope of not too high a degree will 
see a distant object with equal clearness, and 
the latter may then be mistaken for normal 
unless special tests are applied to discover the 
difference. Hypermetropia does not mean the 
capacity for seeing distant objects more dis- 
tinctly than a person can with normal sight ; 
this is entirely a matter of cerebral observation. 

In myopia the eyeball is longer in its antero- 
posterior diameter than normal, and therefore 
parallel rays of light never reach the retina, 
but come to a focus in front of it and after 
crossing at this j)oint pass on, forming a blurred 
image of an object on the retina. Such eyes 
are adapted for the reception of divergent 
rays, which only occur when rays of light 
emanate from a near object. There is no 
mechanism in the eye capable of rendering 
divergent rays of light parallel, and therefore 
myopes never see clearly in the distance with- 
out the aid of glasses, whereas they have no 
difficulty in seeing near objects, and can often 
do so at a convenient distance without any 
effort of accommodation. Whilst hyperme- 
tropes arc using their accommodation ^ day 
long and can see nothing clearly without it, 
myopes use their accommodation less than either 
emnietropes or hypermetropes, and sometimes 
hardly at all. 

Astigmatism is a condition in which there 
is inequality in the radii of curvature of the 
various meridians of the cornea ; this defect 
generally resolves itself into a difference be- 
tween two principal meridians, which are 
always at right angles to each other, though 
not necessarily vertical and horizontal. Irregu- 
lar astigmatism is where many of the meridians 
have different radii of curvature, and such 
cases can never be properly corrected. Len- 
ticular astigmatism does exist in a certain 
number of cases, but the cornea is chiefly 
responsible for astigmatic errors. Astigmat- 
ism may be hypermetropic, myopic, or mixed 
(e.g. myopic in one meridian and hyper- 
metropic in the other). 

Convex glasses are used for hypermetropia, 


90 



REFRACTION AND ACCOMMODATION, ERRORS OF 


concave for myopia, and cylinders for astig- 
matism. 

Hypermetropia and astigmatism are con- 
genital in origin, and as a rule are not influ- 
enced by any strain of the intra- or extra- 
ocular muscles ; nearly all infants are born 
hypermetropic, but gradually grow to a con- 
dition of emmetropia by lengthening of the 
eyeball. Myopia is seldom congenital, though 
occasionally such cases are met with, but, on 
the other ^nd, normal or even hypermetropic 
eyes may develop myopia as a result of eye- 
strain and muscular pressure. Heredity plays 
an important part in the development of 
myopia. This error is a common sequela of 
the corneal opacities which follow all forms of 
keratitis, and is aggravated by living under 
bad hygienic conditions. It is also found in 
commencing cataract when the lens is swollen, 
in cases of cyclitis, of conical cornea, and in 
subjects suffering from diabetes. 

Symptomatology. — The symptoms com- 
mon to all errors of refrac.tion are blurring of 
the sight for distant or near objects, or both, 
and frequently in addition some headache or 
eycache, due to ovcraction of the muscles of 
accommodation or of the cxtraocular muscles, 
alternating with fatigue of the muscle or 
muscles concerned due to their efforts to adjust 
the various defects ; this constitutes the con- 
dition known as eyestrain. 

Not all errors of refraction give rise to 
symptoms, and many people have quite marked 
defects without experiencing any discomfort 
whatever, so long as the vision remains fairly 
good ; while, on the other hand, the smallest 
errors arc said to be responsible for the most 
complicated train of symptoms, many of which 
appear to have nothing at all to do with the 
eyes. The fact remains that the symptoms 
are frequently out of all proportion to the 
degree of refractive error, and there is no 
constant relation between the two. 

In hyjpermetro'pia there may be no symptoms 
whatever if the amount is only small, especi- 
aUy in young people, who arc well able to 
carry off the increased accommodative effort 
necessary for accurate vision without feeling 
any discomfort ; but, theoretically, blurring of 
the image should be noticeable for both dis- 
tant and near vision. It is only when there 
has been some severe illness, followed by general 
muscular weakness, or after the age of 45, or 
from continual application to near work, that 
the ciliary muscle is unable to sustain the con- 
stant action necessary for maintaining normal 


vis^l ^ acuity ; the patient is then conscious 
of indistinct vision and suffers from eyestrain, 
or is always rubbing his eyes under the im- 
pression that there is some film over the cornea 
which needs to be removed. These symptoms 
are naturally most pronounced after near 
work. 

In myopia there are usually no symptoms 
of eyestrain, since the muscles concerned in 
ac(}ommodation arc not much used ; but 
spasm of accommodation does sometimes 
oc(5ur, when headache and eycache may be 
complained of. 

As a rule, tlie only symptom is defective 
distant vision, though short-sighted j>eople may 
not always complain of it, and indeed often 
confidently assert that they can see i)erfec.tly 
well in the distance — a statement which may 
easily mislead the ])ractitioner. Since myopia 
develops early in life, myopic ]>atients do not 
always a])preciate what clear distant vision 
means ; they oftem say that they would rather 
not see any better, and comj)lain of the vision 
being too brilliant and chsar wln^n correcting 
glasses are ordered. This fact must be remem- 
bered when prescribing glasses, otherwise the 
patients may be uncomfortable and refuse to 
wear them. 

Another symptom is that all near work, i.e. 
books and needlework, is held very close to the 
eyes. This is not always an infallible sign of 
myopia unless the near i»oint is exc(^8sivcly 
close, since all children, even the normal- 
sighted, hold their l)ooks closer tJian is abso- 
lutely necessary, in order to obtain a larger 
image, which is quite accurately focused even 
at this distance because of the high amplitude 
of accommodation common to all young people. 
Myopes, however, cannot read in any other 
way, and therefore holding the ])ook close, in 
addition to defective distant vision, is practi- 
cally conclusive. 

In astigmatism licadachcs and (iyeaclie an? 
very common, and even slight error-i give rise, 
to severe and worrying symptoms, while the 
vision is also generally below tlie normal. 
There is much more strain on the ocular 
muscles in astignuitism than in either hyper- 
metropia or myopia, but there is no special 
symptom to distinguish astigmatism from any 
other form of ametropia. 

Conjunctival injection hardly amounting to 
definite inflammation, ciliary blepharitis, and 
other minor irritations about the lid are often 
aggravated or even caused by the eyestrain 
due to errors of refraction, and will not yield 
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to ordinary rc^inedies until correcting glasses vision cannot be improved to 5 a mydriatic 
are worn regularly. must be used, provided there is no indication 

The diagnosis of refractive errors is made against it, since, a|)art from the refractive 
by subjective testing or by retinoscojiy, and error, some disease of the eye may coexist 
usually both methods are employed. Kotinas- to ac(;ount for the lowered standard of vision, 
copy is by far the more reliable of the two ; Homatropine is the mydriatic suitable for 
but the former is by no means to be despised adults, as it quickly paralyses the accoramoda- 
even by those thoroughly exjierienced in re- tion and the effect only lasts for about thirty- 
fraction w'ork. Jt often hapjiens that the six hours. 

patient will not he comfortable with glasses The common teaching is that it is dangerous 
merely indicated by mathematical calculation, to put atrojiine or homatro]une into the eyes 
and an intelligent and careful use of tlie sub- of jiatients over 45, and this often leads the 
jective inethod, alonc! or combined with retin- practitioner to withhold the drug in cases 
oscojiy, is extremely valuable in deciding ulti- where it is absolutely necessary to use it. 

niately wJiat glass may lie worn with comfort. Only in those who show certain tendencies to 

Re^oscopy or shadow test. — The principle increased tension is it necessary to be careful, 

of retinoHcopy is that rays of light reflected or to avoid using a mydriatic altogether. The 

an eye from a mirror will emerge from that contraindications are a shallow anterior chain- 
eye according to its refraction. ]n an emme- her and a tendency to a dilated pujiil and 
trope they Avill emerge parallel, in a liyper- increased tension. Jf the ])rac.titioner is in 
Dictrope diviM’gent, and in a myope convergent, doubt, an inspection of the disc before apjilica- 
A plan(‘ mirror (t cm. diameter with a 3-inm. tion will in most cases solve it. 
sight-liole) or a concave mirror (25 cm. or Take the i)atient into the dark room and let 
10 in. focus, cm. diameter, witli a 3-mni. him he seated on a chair with his back to the 
sight-hole) may he employed ; 1 strongly advise light, which must be arranged just above his 
the plane mirror, as with it the “ shadows ” head a little behind the level of the forehead 

are more easily detected and less exjierienec so tliat the eves arc in the sliade. Sit down 

is required. exactly opj)osite to him at a distance of one 

It is advisable to liave a rather larger sight- metre. If he is under a mydriatic, direct him 

hole than is usually foiiiul in the ophthnlmo'i- to look at your forehead just above the right 

cope, aiul therefore sp(*cial retinoscopy mirrors eye, and examine each eye se])arately in the 
are sold fur the purjiosc, hut with a reasonable way now to he described, using a trial frame in 
degree of exiicrience the ojihthalmoscojie can which a block is placed in front of the eye 
generally he used. not under examination. The jwactitioner must 

The t^xamination can ho conducted at a careful to put uj> his own correction (if any) 
c'onsidcrahle distance from the j)atient, and, behind the sight-hole in the retinoscope. 
speaking generally, the shadows can he more Reflect the light into the patient's eye with 
easily detected the farther olT the surgeon the mirror close U]> to your own eye, so that 
stan<ls ; as a rule, Jiowcver, it is found most ihe latter is just heliind the sight-hole. The 
eonvenimit to sit oiijiosite the jialient one fbst thing that is sven is the red reflex from the 
metre away, so that the glass can he readily fundus illuminating the luipil. This illumina- 

ndjusted in the trial frame without unneces- tion will he bright or dull according to the 

.sary Jiiovemcnt. Itetinoscojiy can he carried refraction of the eye under observation, the 

out either with or without a mydriatic, hut lower errors of r(*fraction lieing associated 

if there is any dilliculty cxj)ericncc(l with an with a bright and the higher with a dull 
imdilated pupil it is better to instil atropine illumination. 

or homatropine. In children, who generally In order to see th(» shadow', move the mirror, 
find difficulty in relaxing their accommodation usually by tilting it, so that the illuminated 
while under examinatioji, it is better to funploy area moves slowly across the pupil. It is 
a mydriatic, and in them atrojnne ointment important to remember that, until one is 
is prescribcxl, to he put into the eyes throe thoroughly experienced, tliese movements should 
times a day for a W'eek ; but adult patients, he slow' and deliberate ; rapid and wide move- 
by looking beyond the surgeon’s head into the ments make it very difficult, if not impossible, 
distance, arc able in many cases to produce to see the shadows distinctly. The actual 
suffieient lelaxation to make the refraction shadow is merely the line of contrast between 
comparatively easy. In all cases in wliich the the light and the dark part of the reflex, and 

92 



REFRACTION AND ACCOMMODATION, ERRORS OF 


the fewer the rays of light which reach the 
retina the darker will he the whole reflex, and 
therefore the darker the shadow. The shadow 
is dark in high errors of refraction, whether 
hyjiermetropic or myopic, or with homo oi)acitv 
in one of the media, eitlier <*onica, lens, or 
vitreous, which also causes a dark reflex, (^arry 
the light slowly across the pu]ul, first in the hori- 
zontal and then in the vertical meridian, and 
note the way in which the shadow moves. 
If it follows the mine direction as that of the 
mirror (plane) the correcting glass will be 
a convex (or -f-) one, and the error will be 
either hyjiermetropia or low myopia, or the 
eye may be emmetropic (normal) ; if the 
movement is arjainst the mirror the error will 
be myopia of a moderate or extreme degree 
and the correcting glass will be a concave 
^or — ) one. 

Sometimes the shadow moves in the same 
direction in on(‘, meridian and in the opposite 
direction in the oth(»r jneridian ; in tliis case 
we are dealing with mixed astigmatism. W’ith 
the same type of glass one meridian may be 
corrected with a higher strength than the 
other ; this indicates sim])le astigmatism, 
cither hyperinetroj)ic; or myopic, and a notc‘ 
must be made of tin*, correcting glass for 
each mc*ridian. As a rule there arc* two prin- 
cipal meridians only, at right angles to each 
other, though irregular astigmatism occasion- 
ally occurs, giving rise to the so-callcMl scissor 
movcmients, by which is mc*ant shadows moving 
in all directions across the pupil. This c*.an- 
iiot accurately be corrected by any glass, and 
only an approximate calculation can be made 
of the refractive error in these cireumstances. 
Inasmuch as there is a certain amount of 
•spherical aberration in most lenses, we must 
learn to pay attention to the c*c»ntral pari of 
the reflex rather than the jicrijiheral, for it is 
through this part that tlie jiatieiit will sec* 
when the jiupil becomes the normal size aftc*r 
the effect of the mydriatic lias passed off. 

The object is to find the point of reversal 
with the correcting glass, and this w'ill bti the 
Case when the rays of light come to a focus 
on the pupil (or, more strictly speaking, on the 
nodal point of the eye) of the observer ; the 
illumination is then at the licdglit of lirilliancy, 
and therefore no shadow is seen at all. 

Parallel rays are brought to a focus at a 
distance of one metre by a + 1 II sjiherical 
lens. Since the rays emerging from an emme- 
tropic eye are ])arallel, and one metre is the 
distance at which the patient is sitting, his 


eye is emmetropic if the ])oint of reversal is 
secured by a + 1 H spherical h*ns. CWrect- 
ing glasses must, therefore, be calculated on 
this liasis. 

The rays of light from a hypermc'trojiic eye 
emerge divc'rgcmt, and, by introducing + 
or convex lenses into the trial frames, aie 
gradually brought down to ])arallelism, when 
an c'xtra I ]) must be added in order to 
focus them on the nodal point of the oliserver's 
eye ; therefore, in ealeulaling the correcting 
glass for the jiatient this amount must be 
d(*ducti*d. Similarly, from the myo]>ic eye the 
rays of light converge, and by m«*ans of — 
or concave lenses are liroiiglit to a jiositioii of 
parallelism ; but before they become parallel 
they converge on to the nodal point of the ob- 
server's eye, i.e. the j»oin1 <)f reveisal of the 
shadows has b(*en riaiched ; therefore, as we 
desire to make the rays jiarallel for the jmtieiit, 
we add I 1) on to this eorreetion to arrive at the 
aetiial amount of myopia. 

From this we evolve the following rule: 
Deduct 1 ]) from all ■[- correc tions, and add 
1 D to (5V(*ry — corrc*otion. If the* eorrc*ct- 
ing glass is less thar I ID, e.g. -} t)*5, then 
by (Ic'ducting 1 from tins tin* correcting glass 
is found to be — 0*5 D ; thus low d(*grees of 
myopia show^ the shadoi\' moving in tin* same 
direction as the* mirror, and are corrected by 
a convex le*ns. 

The j)rae'titioner must ke*ep clearly in his 
mind the m(*aiLing e)f this ealeiilatiem : it- has 
to l)e made be^c'anse* it is more convenient to sit 
at a distance of one me*tre* ; if iie* e lM»e>se*s to 
stand tw'o me*tres away, then 0-5 1) must hi; 
ele*eliieied or added, as the e-ase may he* ; if it 
were jiossible le» do a refraetion at si.\ me*tre»s, 
no deiliK'tion at all would have* to be made. 
Other ealeulatiojis whieli have* to be made* 
fremi the* (•e)rree'ting glass me*asnre*d in the elark 
room are de*|)e»iideiit e)ii the tenie e)f the* e-iliary 
muse-le, w'hie*h varie*s in dilTe*re*nt snl)je*e*ts, but 
this particular one renaiins cemstant }>ee*aiise* 
It is attaine*d mathe*matieuliy and has nothing 
to de» with the* jehysieelejgical fuiielioiLS eif 
visie)ii. 

Vnriutwns in the shadows, — It. is eomjiara- 
tively simple, after a little ]>ractice», to se*e the 
shadows in simpler hy])crme*tropia, in myopia 
of a not very high degrees, anel also in emine- 
tropia, but there are certain variations in its 
ap]>eiarance wdiich reejuirc some explanation, 
and w'liich may cause the |)rae titie)nc;i’ to doubt 
his powders of o}js<*rvation. 

I have already alluded to one, viz. the scissor 
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movement in cases of irregular astigmatism. 
Another is the band-like shadow seen in ad- 
vanced astigmatism, wliere the edge of the 
shadow forms a straight line? acroas the paydl- 
lary area ; the direction of this linear edge 
indicates the axis of the astigmatism. If the 
astigmatism is of high degree this band is 
noticeable before any sj)heriGal glass is placed 
in front of the eye, but if of low degree it does 
not appear until after the spherical correction 
has been made. 

A brilliant illumination with hardly any 
shadow to be seen, or at any rate with some 
difficulty in appreciating its direction, means 
a low error of n^fraction, for this shows that we 
are already near tlie yioint of r<»versal ; the same 
ay^pearance is seen in moderate degree when 
the correcting glass has been nearly reached. 
A very dull illumination, with a similar diffi- 
culty in appreciating the shadow and its 
direction, may indicate, as previously men- 
tioned, a very high error of refraction, cither 
myopic or liypcrmetro])ic ; or, again, it may 
mean that tb<‘Te is sonu* opacity in the cornea, 
lens, or vitreous which is obstructing the rays 
of light. I’he best way of settling this ques- 
tion is to try to decide* which way the shadow 
appears to go and th(*n introduce at once a 
high spherical lens of the ])ropcr sign ( |- or 
— ) into the trial frame. For instance, if we 
think the sliadow is moving in the opposite 
direction to the mirror, we put a higli concave 
glass in front of the eye, e.g. a — 8 sydiere. If 
now the illumination is more brilliant than 
before and we see the shadow more distinctly, 
yet the movement is still against the mirror, 
we know that the correcting glass has not yet 
been reached, and we must go on ymtting up 
higher con<;ave lenses. If, however, this glass 
makes the illumination duller than before, we 
know that this cannot be the right kind of 
glass, and w’c then introduce a high convex 
glass, e.g. a + 8 sphere. If now the shadow 
becomes clearer, the illumination brighter, and 
the shadow moves in the same direction as 
the mirror, it follows that the eorreition re- 
quired is hypermetropic, and we proceed to 
introduce higher convex lenses till we reach 
the point of reversal. 

If a concave mirror is used for re^inoscopy 
the shadows behave exactly in the opposite 
way to that descriltd for the y.lune minor. 

Subjective teetiiig is very convenient, and 
with an intelligent and observant patient may 
prove of great value, whether by itself or as 
an adjunct to rctinoscopy. 


If carried out independently of the shadow 
test, it may be undertaken in the following 
way : Let the patient be seated six metres 
away from a Snellen’s test-type board (or at 
five metres with test type arranged accord- 
ingly), and place the trial frame on the face 
adjusted as near the eye as possible and with 
the patient’s eye looking straight through the 
centre ; test each eye separately by carefully 
blocking out the view of the eye not under 
examination. 

Ask the patient to read the letters of the 
Snellen’s test types and notice the lowest line 
he can read correctly. If he reads the last 
line correctly he is either emmetropic or hyper- 
metropic ; he cannot very well be myopic, 
though he may be slightly astigmatic. To 
differentiate between the ffrst two, place a 
small convex spherical lens of J D in front 
of the eye in the trial frames, and ascertain 
whether he can still read the letters on the 
last line correctly : if he cannot, he is emme- 
tropic ; if he (iun, lie has some hypermetropia. 
Increase the strength of the convex glass imtil 
he states that the last line has become blurred ; 
the glass just below this in strength represents 
the amount of his hypermetropia and is called 
the hypitrrmirojiia tnanifest (H.M.). If the 
patient is young there will in all probability 
be a further amount of liypermetrojna, which 
can only be determined after paralysing the 
accommodation with a mydriatic, and is at 
jiTOBont liidd('n owing to the elTect of the 
tone of the ciliary muscle. This is called the 
latent hypermetropia, and must be allowed for 
if symptoms are to be relieved. If the patient 
is older, and especially if he is nearing the 
age of 45, the full amount of hypermetropia 
may be arrived at by the subjective method 
alone. 

If the patient is unable to read the last line 
on the board, but stops short of it by one or 
two lines or more (e.g. i^), then put up small 
convex spherical glasses and see if improve- 
ment is possible, and how far this improvement 
can be carried. If by this method two lines 
farther down can be read ( = 5), but no farther, 
in spite of increasing the strength of the glass, 
there is probably some astigmatism in addition 
to the hy])ermetropia. Then replace the glass 
which enabled the patient to read H and add 
small convex cylinders, beginning with -f- 0-5 D, 
or even lower, wdth the axis vertical ; if ttiia 
does not bring about any improvement, place 
the same cylinder with its axis horizontal ; if 
the patient is still unable to read any farther, 
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rotate the cylinder into various diagonal meri- 
dians and see if any other position, besides 
the horizontal or vertical axes, is appreciated. 
By this means the correct axis will soon be 
arrived at. Having once determined this, 
increase the strength of the cylinder until the 
patient reads 

If neither convex spherical nor cylindrical 
glasses improve the vision, try small concave 
spherical lenses and cylinders in the same 
way as in hypermetropia, but place the cylinder 
first in the horizontal meridian before trying 
any others, always bearing in mind that sub- 
jective testing with concave glasses is never 
so reliable as with convex, and that a sharp 
lookout must be kept when the point of cor- 
rection is reached and the patient reads l!. 
It is easy to over-correct myopes, as they can 
see equally well with a rather higher glass than 
full correction ; but if the rules to be laid down 
later are carefully followed there need ])c no 
fear of this in adults. 

In young people it is seldom wise to rely 
on subjective testing in mvoj)ia, but the re- 
fraction should nearly always be d-me uiid<T a 
mydriatic. 

The guide to over-correction in hyi)cr- 
metropia is blurring of the letters (of and 
in myopia a diminution in the size of the 
letters, though the patient may give no in- 
dication of this unless asked the (piestion. 

In both hypermetropic and myo[)ic astigmat- 
ism, unless the spherical glasses materially 
improve the vision, discard them and begin 
at once with a cylinder. 

A good method of verifying the axis of the 
cylinder is by means of the astigmatic fan, 
which may be utilized in two ways. One way 
is to show the patient the fan with the glasses 
on, and ask if all the spokes arc equally dis- 
tinct ; then remove the cylinder or place it 
in a different axis, and ask him again if all the 
lines are distinct : an intelligent patient will 
generally be able to appreciate accurately the 
difference. The other way is to put uj) the 
correction and get the patient to read then 
put an additional 4 3 D on the spherical 
correction and omit the cylinder ; this fogs 
all the letters. After a w^ait of a few minutes 
the ciliary muscle completely relaxes ; then 
add minus spheres until some of the lines on 
the astigmatic fan appear clear while those 
at right angles to them arc still foggy. Now 
add minus cylinders with the axis at right 
angles to the blurred lines, and, as soon as 
the lines are all manifestly black and well 


makes the correction 


defined, get the patient to look again at the 
letters and see thcat they are all distinct. 

K.g. The correction is 

-4 I s])here 

-h 2 cylinder axis vertical* 

Put up 4 5 sphere, and by gradually adding 
minus spheres and minus cylinders get the 
patient to sec all the sj)okes of the fan clearly. 
If in order to do this a ■— 2 sphere and a — 2 
cylinder at liorizontal axis must be usckI, this 

I 1 sphere 

i 2 cylinder axis vertical 
If by any or all of these methods the jirac- 
titioner is enabled to improve the vision of a 
patient whose visual acuity is far below tlie 
standard, even though he may not be able to 
obtjiin j»erfect vision in each eye, a distinct 
advan(‘.e has been made towards the diagnosis. 

The subjective method is also a]>plicd imnui- 
diatelj/ after estimating the correetwn hy retin- 
oscopy in the dark roam ; in this case t.lie prac- 
titioner may put up the glasses he has arrivinl 
at and from past experience make the neces- 
sary calculations for the return of the tone of 
the ciliary muscle aft- r the effect of the mydri- 
atic has passed off, or may (larry out a }»ost- 
mydriatic subjective test, whichever he ])refer8. 
Up to this j)oint, liotli tlie pra<ititioner who 
only wishes to make a diagnosis and one w'ho 
desires to go a step farth* ** and order glasses 
must proce(‘d in the sanuj way. 

Treatment.- The usual ruhi w'hen prescrib- 
ing glasses is to give the lowest in myopia 
which the patient will accept binocularly for 
distamu; or constfint wear, and the highest in 
hyperm(jtroj)ia for constant wear ; while in 
astigmatism the cylinder must not be altered. 
An cxcej>tion is w'hen the cylinder is one of 
high ]>ower and is to be worn for the first time 
in adult life, in which case the lowest cylinder 
(either hyjjcrmetropic or myopic) with which 
the ])atient can read the lowest line may be 
ordered. This is an excellent working rule ; 
there is little fear of over-correcting if it is 
strictly follow'cd, and patients will generally 
be comfortable. Only occasionally will it bo 
necessary to order any sj)ecial reading-glasses 
unless the patients are over 45. 

The prescribing of glasses must be carried 
out in the following way : — 

TJje correcting glasses having been deter- 
mined by retinoscopy, the patient stands six 
metres from Snellen s t^jst types, and glasses 
of the required strength are jdaced in the trial 
frame, after deduction or addition, as the case 
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be, has been made for the distance at 
which the practitioner sits when conducting 
the refraction in the dark room. As this dis- 
tance is usually one metre, the amount to be 
added or subtracted will be 1 D. 

For example, if the case is one of hyj)er- 
inetroj)ia, wlion the correcting glass in the dark 
room was 3 1) we ])ut up a -f- 2 I) in the trial 
frames and the ])atient ought to rciad J. Simi- 
larly, in a case of myopia in which the (correct- 
ing glass in the dark room was -- 3 I) we put 
up a — 4 1), when the patiimt should read jj. 
These, therefore, w’ill lie the glasses respectively 
whicli a j)atient will rcMjuire in order to read 
I; when iindc'r a mydriatic. Tint when the efFecit 
of the cycloplegic- ]>ass(\s off, the tone of the 
ciliary niusc'h^ n'turns : this keejis up, at any 
rat(^ for a time, a certain amount of accommo- 
dation without any definite muscular (effort, 
and this same tone has to be reckoned with 
in patients whose ndraction is undertaken 
witliout mydriasis. 

Since this is a purely ])hysiologic,al ])rocess. 
it varies in differimt persons and in the different 
forms of rcffraction, and therefore any calcu- 
lation made on this account cannot follow a 
rigid mathematical rule, as can that made* for 
the distance at which the jiructitiom'r sits in 
the dark room. 

In young ]jeople this tone is liktdy to be 
VY(*11 marked in any case, and in hy|)ennet.ro])ic 
})atieiits who have used their ciliary mus(*l(^s 
excessively owing to the necessity for con- 
tinual accommodation, for di.staiu'c as W(dl 
as near, it will be well develo]MMl, and the 
more so the higher the iTi'or ; whereas in 
myopia, w'h(*re accommodation is not even so 
r.ecessary as in emmetropia, it is likely to be 
W(*aker than normal, and in very high myo])ia 
may indeed be in an atrojihic coiulitioii. As 
a matter of fact, approximate calculations 
Cian be made in most cases if wc b<*ar in mind 
the. above reasons for variations, and suitable 
glasses can be ordertMl immediately after the 
subjective t(\st following tlu* retin(xseoj>y ; but 
if the practitioner is in any doubt, the best 
plan is to get the ])atient to return in a fort- 
night's time if atro])iiie has been used, or 
in three or four days if homatropine has beiui 
used, and then eiuloa\our to get him to take 
tlie highest convex glass in cases of hyper- 
xnetropia which lie will occei)t binocularly, as 
near the retinoscopy coiTe(*tion as possible. 
It will generally be found that this amount 
falls short of the retinoscoj>y correction by 
about 1 D, but it may be more in young }>eopie 


and in cases of high hypermetropia. After the 
glasses have been worn for about six months, 
it is often found possible to substitute a glass 
sliglitly higher and nearer the full correction ; 
this means that the tone of the ciliary muscle 
is being overcome, and this extra strength 
should be added to the glasses and new* ones 
prescribed accordingly. 

In mvo])ia, on the contrarj^ it will be found 
that ])ractically no calculation need be made 
for the tone of the ciliary muscle, and the 
glasses with which the patient is most comfort- 
able are those actually made out by retin- 
osco])y after the addition of the? usual 1 D for 
the distance at wdiich the practitioner sits in 
the dark room. rerhai)s binocularly the 
pati(mt may prefer even 0 5 D less than this ; 
if so, tliese are tlie glasses whicli should Ikj 
ordered. In liigli degrees of myopia ])atient8 
arc often much more comfortable with 3 D 
or 4 D less than full correction, in spite of the 
fact that souK^ of tluur distant vision lias to 
be sacriliced ; they complain that the full 
correction is much too brilliant and “ dazzles ” 
them. 

The above alterations apjdy only to sjdierical 
lenses. Astigmatic corrections in every case 
are made to counteract n'fractivc errors du(i 
to the abnormal curvature of the cornea, and 
arc indejxmdent of the tone of the ciliary 
musch‘ : tlierofori*, tlieoretically, no alteration 
in cylinders should }»e made. As a matter of 
practice, if the cylinder is a high one, and in 
many cases of mixinl astigmatism, a somewhat 
low(»r coriwfion than the actual mathematical 
figure will be aee(‘|)tcd mon* readily without 
affecting the visual acuity. In mixed astig- 
matism this is accounted for by the fa(*t that 
it is very easy to over-estimate the strength of 
the cylinder. For ('xainjile, if one meridian is 
coiTect(‘d by a f I D and the other by a 
- 1 D, it is oft(»n difliciilt for even t‘.\])(‘rienced 
refractionists to be sure of the reversal of the 
shadow with a H 1 D or -f 1*25D, or with a 
-ID or — 1 -25 D ; this does not matter in 
simple astigmatism, where the signs ( -f or — ) 
are the same, since both meridians will be over- 
correct('d and the subtraction would be the 
same with the higlu^r as with tlic lower cor- 
rection ; but in mixed astigmatism the differ- 
ence would be 4 or ~ 2 D as conii^ared with 
or — 2-5 D, so that an over-estimation to 
the extent of only 0-25 in eacli meridian makes 
a difference of 0*5 D in the cylinder. 

Every care must be exercised in estimating 
accurately, both by retinoscopy and by sub- 
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jective testing, the axis of the cylinder, par- 
ticularly if it be a high one — for there is no 
point upon which a patient is more sensitive 
than this, and a cylinder placed in the wrong 
axis may actually give rise to eyestrain, and 
is often the reason why glasses arc not com- 
fortable or fail to relieve the symptoms. 

Examples (under mydriatic) : 


No. 1. No. 2. No. 3. 



No. 4. No. 5. 

Rt. or lt..\ 70° in or out, 

4 0-75 

-I I - 2 + 0-25 


No. 1: 1-2 sphere io l)o ordered eventually, 
but only -| 1 1) acce]it(^l at first. 

No. 2 : — 3 sphere to be ordered, and probably 
accepted at once, or 2*7^) hiiiooulaiiy. 

N»-3: ,, +2 tobconlmd 

+ 1 cylinder axis vei'tical 
eventually, but ixsrhai>s only 

Li r 'll ^ **^**!^*^ . . accepted at fij*st. 

-H 1 cylinder a.\is vertical ^ 

No. 4 ; Two forms of glass. Kitlicr — 3 cylindiT 
axis 70° down and in, or d(»wn and out; or 

~ ^ f**^***^* down and out, or down 

-1“ 3 cylinder axis 20^ 

and in. 

No 5 • sphere ^ 

— 0*5 fiylinder axis horizontal 
ordered, and probably accepted at once. 


Where the difference in the strength of the 
glasses prescribed for each eye i.s very great, 
as with a — 8 D in one eye and a -4- 21) in the 
other, such glasses will never be worn, although 
the vision in each eye with correction may be 
-g. The images perceived by each eye in such 
cases are not the same size, and so cause con- 
fusion, This is known as anisometropia, and 
in spite of the good vision one eye must be 
neglected and monocular vision alone obtained 
with the correcting glass, but the actual amount 
of anisometropia which can be tolerated varies 
very much, and, unless there is a gross differ- 
ence between the two, full correc.tion should 
be tried. Other errors of refraction are, where 
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the lens has been extracted for cAtaract, when 
a high convex glass, about -1 12 D, generally 
combined with a cylinder in tlio horizontal 
axis, is necessary for correction; and also in 
cases of conical cornea. This latter instance 
is rare, and the usual correcting glass is a very 
high cylinder, generally concave, with its axis 
vertical, often combined with an equally high 
Sj)herc ; but in both these cases subjective 
testing has often to he relied ujion, as retinos- 
co]>y is difficult in the former and impossible 
in conical cornea. After cataract extraction 
with a good hole in the ca])sule, an accurate 
refraction can generally be managed. 

The. adntr. to hr ffivrn in each i*.ase, when 
glasses are jirescribed, is a matter of ini port- 
am^e, ns most patients regard the wearing of 
glasses as a serious handicap in life, for various 
reasons, and many are anxious to avoid wearing 
tliem if possible. 3’lie ])rac.titioner must there- 
fore ht‘. very clear in his own mind as to their 
uses, or he will be. ov(»r-persuaded. 

Ill hffprrmrtropin, tin* main syiiiptoins lieing 
headache and eyeac.he from over-use and 
fatigue of the ciliary muscle, the ]>atient will 
be ready enough to take advantage of the 
relief that glasses afford, but in all cas(^s the 
objection to constant wear is the main one. 
In young peojde, and in those whosi* error of 
refraction is not of a high degrc(», or whose 
syinjitoins are not constantb'' present, it is only 
necessary for the glas-ses to be worn for reading, 
writing, and sewing ; if this does not relieve 
the symptoms of eyestrain, then they must be 
worn constantly. Older ]>eo])le, over 4.^), in 
whom accommodation is beginning to fail, will 
usually find it necessary to wear glassiss for 
distance as well as reading, though if the vision 
for distance is not vi^ry far below normul, as 
in low degrees of hypermetropia, distance 
glasses can be dispensed with, sinc^e, vision of 
for example, is quite good » nough for all 
yiractical pur]>oses in everyday lifii. Jf glasses 
for distance as well as reading are needed, a 
good w'ay is to combine them in one glass us 
bifocal lenses. Jn these circumstanees the 
jiatient must be advised, on going downstairs, 
to depress the head slightly so as to ensure 
the distance lens coming into usii ; other- 
wise he may stumble from looking through 
the reading half of the glasses. When there 
is present some chronic conjunctivitis or 
blepharitis which steadily defies all methods of 
treatment, it may he due to eye.strain ; in this 
case, if correcting glasses for the error of re- 
fraction be worn constantly, the infiamiuatory 
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syiiij)toms will often clear up extraordinarily 
quickly. 

Although paticntfl are niucli distressed at 
Buffering pain, and think tliat on this account 
there is danger of losing their siglit, no second- 
ary complications are likely to arise in hyper- 
metropia, and they may be reassured on this 
point. They (^aii be told that unless they 
have symptoms of headache, cyeache, etc., or 
blurring of the sight, they need not wear 
glasses except for reading. 

It is in myopia that difficulty arises in giving 
advice. The general public regard short sight 
as an advantage rather than otherwise, and 
do not take it seriously enough. The common 
remark one hears is, “ Then he will get better 
as he gc'ts older,’* and as many patients do not 
siicm to notice the disadvantage of indistinct 
distant vision, and can always read quite easily, 
they refuse to believe that any serious conse- 
quences arc likely to follow from discarding 
their glasses. Since myopes generally have a 
fairly normal amount of accommodative power, 
except those with a very high degree of error, 
patients under 45 can read comfortably both 
with and without glasses ; but when they 
reach that age the convex lens necessary for 
j)resbyopia is counteracted by i)aTt of their 
myojjia, so that by doing a little l(‘ss accom- 
modation with their glasses off they can read 
jx'.rfectly well, though perhaps at somewhat 
(sloser range, and a])pcar to be in exactly the 
sam<*. position as befon‘ ; and so on up to quiie 
advanced age, according to the degree of 
myopia. When they arrive at the age of GO or 
70, ] provided their myopia is above. 4, they are 
still able to read without glasses. Comparing 
themsclv<?s with their normal i)resbyopic com- 
panions, who are wearing glasses, they con- 
sider tlicinselvos in a far superior position, 
and believe that tln'ir ey»\s are tlnjrefore very 
strong and have improved. 'J^his is the origin 
of the pojnilar and fallacious notion that short- 
sighted people always get bet.ter as they get 
older ; they fail to observe that their distant 
vision is the same as before. 

In the present state of our knowledge wc 
regard prolong(‘d apj)lication to near work as 
a predisposing cause of myopia, given some 
inherent weakness of the sclerotic coat. Most 
young people hold books much closer to the 
eyes than is necessary ; this comi^cls them to 
keep the eyes fixed in one position for a con- 
siderable length of time, and calls into play 
a large number (i)erhaps all) of the extra-ocular 
muscles, since no movement of the eyes is 


really a simple one. The pressure of these 
muscles, which are attached to the globe, in 
patients with weak sclerotics, will cause the 
eyeball to bulge at the only point where it is 
unsupported by muscles, viz. the posterior pole 
of the eye, and thus the eye becomes slowly 
longer and more myopic. This is not noticed 
if it is a gradual process, and the myopia 
becomes progressive.” Such increase in the 
myopia is likely to occur during the growing 
period of life, but in adult life, when the 
sclerotic becomes firmer, the myopia will re- 
main stationary. Therefore the risk in early 
life is progressive myopia, which may lead 
to splitting of the choroid and retina in the 
macular region, with consequent defect in 
vision which can never b(j improved ; detach- 
ment of the rc*tina often occurs also. 

Advice to myopic patients should be pro- 
phylactic : they should wear glasses constantly 
to encourage the eyes to behave more naturally, 
should never hold the book close to the eyes, 
never read very small print, and never read 
in a bad light. If, in spite of this discipline, 
the myopia progresses at all rapidly, then all 
near work must be stopped and attimtion paid 
to the general health by oj)en-air life, with 
])lenty of good food, tonics, etc. 

A common question for the practitioner to 
be asked is whether the glasses may be left 
off for distance, or at any rate occasionally. 
If patients arc willing to put up with the dis- 
comfort of iinperf(»ct distant vision, theoretic- 
ally there is no objection to this ; but unless 
they wear the glasses regularly they are almost 
sure to forget them for reading, as they experi- 
ence no difficulty at that time. 

Eurous op Accommodation 
Tlic commonest error of accommodation is 
2 >rcshyopia, or so-called “ old-age sight.” This 
is not really a refractive error, but is merely 
the normal jffiysiological failure in the am- 
})litudc of accommodation when the lens is 
no longer clastic but is undergoing the pro- 
cess of sclerosis of the nucleus, and therefore 
cannot rcsjiond to the contraction of the 
ciliary musc'Ie. This change begins to show 
itself about the age of 45. It is corrected by 
convex lenses of suitable strength for a given 
age. The usual rule is as follows : -h 1 1) at 
45, 1*75 or + 2 D at 50, 2-5 D at 55, + 3 D 

at 60, 4- 3-5 D at 65. But since presbyopia is 
of physiological origin, it must vary within 
certain limits, and no hard-and-fast rule can 
be laid down as to the strength of glass suit- 
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able for each case. The above figures must 
only be regarded as a basis on wliicli to work. 
All presbyopos must first bo tested for dis- 
tance ; the strength of glass is calculated from 
the age of the patient, duo allowance being 
made for the correction which has been found 
necessary, either for myopia or hypermetropia, 
in order to procure perfect distant vision (J*,). 
Then test subjectively, and ascertain the 
loyrst convex glass witli which the j)ati(Mit can 
see most distinctly the smallest Ja(‘ger type at 
(Mghtetm inches, and it will generally be found 
that this works out considerably lower than the 
figures given above. Nothing worries patients 
so much as being forced to do all sorts of near 
work, writing as well as r(‘ading, at an incon- 
veniently close range, and that is the reason 
for choosing eighteen inches' distance and the 
lowest convex glass. 

Some patients prefer to have a stronger pair 
of glass(‘s for reading and a weaker pair for 
writing or music, but it must ])e remembered 
that strong glasses necessitate? close' range, anel, 
as weakness of coiiverg(*ne*.o pre)e;e'eels hanel in 
liaiul with weakness of aecoinmodation, the 
strain on the internal recti muscles must be 
relieved by the addition of prisms with bases 
inwards if e-.losc range and stremg glassevs are. 
e»ssential, as for some fe>rms of iie-ar work. 

Paral/fsis of accom modal ion oe*curs sometimes 
after elijditlieria anel in some forms of aenito 
illness, anel is only discoveiicd by noticing that 
a ])atienit can read in each e've but. is unable, 
to reael any but the. large .laeger type?s ; such 
cases illustrate tlie importane*e) of te*st.irig both 
distant anel near vision in e,v(*iy e;ase. As a 
rule this eoiulition graelually improvc's, but if 
not, glasses for ivading must lie prescribed as 
for prcsbyojjia. 

Spasm of acctmimodalion is me't with in young 
hypermetre »]>ie‘. j»atie‘nt.s, sonu*time*s in mye)pia, 
and also in nenirotiei suf)je*e?ts. Jt produces an 
artificial jnye)[)ia, and also headache and e?ye- 
ache ; there*fe)rc patients will complain, no 
inatte*r what glasses are worn, and show givat 
variations in refractive e'rror freun time te> 
time, whieh cause thenii to be continually 
changing their glasses. 

The. treatment is to correct the refractive 
error by careful retinoscoj)y under full mydria- 
sis, anel to prescribe j>roloiiged rest from near 
work for a time if necessary, dark glasses, and 
attention to the general iiealik. Hut these 
cases are often very troublesome, and balHc 
even the most experienced. 

Malcolm L. Hefburn. 


RELAPSING FEVER 

REQURQITATION {see Stomactt, Func- 
tional Disorders of). 

REICHMANN’8 DISEASE (sec Stomach, 
Functional Disorders of). 

RELAPSING FEVER (sf/n. Famine Fever, 
Remittent Fever, S|)irillar or Spirochmtal 
Fever, Remittent I<*.teric Fever, Bilious Typhus 
Fev('r, Tic'k Fever, Rela])aing Fever of Troj)ical 
Africa).- -An acute specific fever, characterized 
clini(‘ally by recurrent attacks of fever lasting 
about, a week, spaced by apyrexial periods of 
simihir diirati*>n, and j)athologically by the 
])resi*nee a parasite in the <‘irculating 
blood. 

Historical. -The disease was separated, on 
elinieal grounds, as a disiinet entity hy Hender- 
son, of Bdinbiu’gh, in 1812, and tin* parasite 
which bears Oberineier's name was di'scribcd by 
that worker in 187:1. Previously the dis(*ase 
had been confotmdejl with tyj»hoid, and |)ai ticu- 
larly with typhus fever, to whi(;h it is closely 
allied in e]»i(h*niinlogy. Jt is now known to bts 
a world-wide disease, thojigh its course and the 
<*.haracter of the sj>irocha‘tes vary slightly in 
different parts of the world. 

Etiology. — Relapsing fev(?r is ijit.iniafely as- 
soi*iate<l with ])overty, overe.rowding,. starvation, 
and other (‘oneomitants of social degradation. 
The carrit'i* was believ(‘d to he. the bed-hug 
until Maicki(‘. in 1007, workim' in india, showed 
that this insee.t jihiv'Ml no ])art in its trans- 
luLssioii, hut that tin? Inn? inti'niK'diate host 
Av.as the body-louse? (I^Mivulas vvstimvidi or 
corporis). Siibsecpiently, Sergent, Nicolle and 
others confimii'd and e.xtended the louse hy- 
pothesis, which may he acce'pte*d iis tin' corre?ct 
one for most parts of ilie world. In tropical 
Africa, Anilna, and ]>ossil)ly in Pe-rsia, ticks 
of the genus Ornilhotloros carry tin? disease. 
(I*LATK ;}8, Fig.s. 4, 5, facing p. .'lOG.) 

J^xperiun'ntal evhlenc.e show.s that the spiro- 
clitt?tc may bo alasorbed by unbroken mu<‘.ous 
membrane, from the conjunctival saic., through 
minute abrasions of the skin, and also hy feed- 
ing with infect <'d blooel. Possibly these may 
supplenn'iit tin? ordinary m(?t]iod of trans- 
mission during epidemic times. The writer lias 
also show'll that an ejiideiriLo among the staff 
of a lying-in hospital was due to contact with 
the fresh placental blood of women w ho aborted 
during the course of relajising fever. 

Pathology* — Tlie spirodiastes of relapsing 
fever found in difft'reul parts of the wfirld have 
received specific names, according to differences 
in morphology, animal or Sf?ruin reacition ; e.g. 
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8, recurrcntis (Libert, 1874), or 8. dbermeien 
(Cohn, 1875), in Europe (Fig. 85) ; 8. dtUtoni 
(Novy and Knapp, 1906), in tropical Africa ; 
8. carteri (Mackie, 1907), in Asia; S. noyyi 
(Schcllacli, 1907), in America. Pathologists 
arc not agreed whether these distinctions arc 
specific. 

The parasite appears in liuman blood within 
twenty-four hours of the onset, and multiplies 
until the crisis, when it is d^istroyed by the 
accumulation of sj)irillicidal substances in the 
Bcriim, and is then ]»hagocytosed in tlic internal 
organs. 

The b.»hnviour of the 8])irochffit'* in tlie in- 
sect v(*ctor is not fully understood. According 



Ftg[. 85. — Spironcma recurrcntis in blood-film. 

X 600. (MicrojUuiU) : Dr. John Bell,) 

to Nicolle and his co-workers, multi jilication goes 
on in the Ixidy cavitv of tlie louw, and infection 
occurs by the insect being cruslicd into tlie skin 
surface, abraded by stTatohing. Their exjieri- 
inents proved that the disi^ase is not ordinarily 
transmitted by the louse in the act of biting. 
Leishman found that, in the tick, the spirochaete 
])assed into a coccoid or granular stage and that 
the granules were transmitted to man during 
or after the act of biting. The granules found 
in the cold-blooded arthrojiod redevelo])cd into 
typical H]>irocha>te8 in the warin-blocd( d host. 

Post-mortem changes are not distinctive, 
but resemble those of any acute septicaunia. 
Areas of necrosis and hsemorrhages are foimd 
in the liver and sjileen, especially in the 
bilious-typhus tyi>e of rela][)sing fever. 

Symptomatology .---The incuhaiion period 
varies between two and ten days, but is gener- 
ally about a week. Invasimt is ra])id or sudden, 
with chills or rigors, headache, pains in the 
limbs, and high fever, reaching 104® or K)5® F. 
at the first bound. The temperature then 


drops slightly, but remains high with morn- 
ing remissions and tends to Income higher 
towards the crisis. Then it falls suddenly, 
often to 96° F. or 97° F., gradually rising to 
reach normal at the time the relapse is due. 

Alimentary system. — ^Marked anorexia and 
bilious vomiting arc almost invariable. The 
tongue is moist and furred at first, but in severe 
cases becomes dry, brown, and cracked. At 
first the bowels are confined, but diarrhoea is 
common in tlie later stages, and discharges of 
mucus and blood are not rare. 

Circulatory system. — The pulse quickens with 
the fever and may attain great frequency — 160 
to the minute— towards the crisis. The heart 
is very susceptible to tlie toxin of relapsing 
fever, but organic changes are very rare. 
Persistent tachycardia, or, less commonly, bra- 
dycardia, is an occasional sequela. The hlood 
shows a pronounced Icucocytosis, chiefly due to 
increase in the polynucilear and lymphocytic 
elements. This leucocytosis drops at the crisis. 
Ajmrt from the presence of the specific para- 
site, tlie blood changes are not diagnostic. 

Respiratory system. — Epistaxis is common at 
the onset. Mild bronchitis is a frequent symp- 
tom, whilst lobular and croupous pneumonia 
are also met with. Scattered patches of con- 
solidation in the lungs, probably due to lisemor- 
rliagic infarctions, also occur, and are toxeemic 
in origin. Croupous jmeumonia is caused by 
the pneumococcus, and not by the sjrirochsBtes. 

Nervous system. — Intense headache is often 
complained of at the onset, and in some 
cases gives jilace to delirium, in others to 
soinnoleiK^e or mental hebetude associated with 
the “ typhoid state.” Maniacal outbursts are 
sometimes met with during the height of the 
fever, or even in tlie apyrexial jieriod. A 
meningeal tyjic of the disease is recognized, 
but is rarely met with. 

Cutaneous system.' -Purpuric or jietechial 
raslies are described. I'hey are most common 
on the trunk and in liaimorrhagic and toxsemio 
cases. Not infrequently tliey are merely louse- 
bites. 

Urinary system.— Bile-stained urine is almost 
invariable, and is certainly present in all severe 
eases. A cloud of albumin is demonstrable 
during the fever, but organic kidney disease 
docs not follow, llaeinaturia is present in 
hsemorrhagic cases. 

Beprodi^ve system. — ^Women who are preg- 
nant almost invariably abort, and the placent^ 
blood contains the spirochaite. Orchitis is an 
occasional complication. 
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Special eeneee. — Eye complications arc especi- 
ally liable to occur in Afxican tick fever, but 
occasionally also in other types of the disease. 
The lesion is a keratitis or an iridocyclitis, which 
may destroy the whole eye. 

Relapses. — These vary in number and in- 
tensity with the virulence of the epidemic and 
the resistance of the patient. The first apy- 
rexial period is generally about seven days, 
but with each successive relapse the tendency 
is for the pyrexial period to get shorter and 
less severe, and for the subsequent afebrile 
period to lengthen. The liability to relapses 
varies greatly in different epidemics. In 
African tick fever they arc often numerous, 
amounting even to eight or ten, and the dura- 
tion of the disease consequently covers a period 
of many weeks. Generally they are relatively 
mild, but in vt^ry debilitated patients tin*, first 
relapses may be more severe than the original 
attack, and death may ensue from exhaustion 
and cardiac failure. 

Special clinical types.— Ambulatory cases 

may occur among contacits in an infected 
community. Although in such cases the 
patients may have only suffered from transi- 
tory fever, spirochsBtes may be found in their 
blood. Tlicse erases are important, as the 
patients may act as “ r(*servoirs ’’ or carriers 
of the disease. 

The bilious-typhus type. — This dangerous form 
of relapsing fever may occur along with tin? 
milder variety, and epidemics largely owe their 
relative mortality to its degree of froqueiiey. 
Jaundice sets in early, and the abdomen is 
tumid, while the liver and spleen are. enlarged 
and tender. The eyes are injected and deeply 
jaundiced, the tongue dry and the. lips coven»d 
with sordes, while bilious vomiting is tlie rule. 
The disease runs an adynamic course, the 
temperature ranging lower and failing to conic 
down at tlie crisis. The patient develops 
hiccough, tymj)anitcs, and low delirium, and 
passes into the typhoid state.’* Death takes 
place usually from cardiac failure, the result 
of the profound toxaemia. 

Hasmorrhagic type. — ^A tendency to bleeding 
often complicates the bilious-typlius type, but 
may arise ind(q)cudentiy. rrolongcd cpistaxis, 
heematemesis, purpuric skin eruptions, mclaena 
and haematuiia arc all liable to occur. 

Diagnosis. — The only certain method is to 
demonstrate the spirociuete in the jicripheral 
blood. Clinically, it is likely to be confounded 
with typhus fever and the severer tropical 
fevers of short duration such as dengue, some- 
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times with typhoid or yellow fever, pneu- 
monia and scpticaemic plague, and rarely with 
cerebro-spinal meningitis. The association of 
high fever, developing rapidly, with icteric 
conjunctiva) and bile-stained urine, is voiy 
suspicious. Wlien relapses occur, the disease 
can hardly be confounded with any otlier. 

Serum reactions are of diagnostic value, but 
not usually available to general practitioners. 

Prognosis varies enormously in different 
epidemics and according to the euvironiuont. 
In clean and well-nourished commuuities the 
mortality is generally as low as 4-8 jKjr 
cent., but under famine conditions and in 
debilitated persons it may rist‘. to 40 or even 
50 j)cr cent. The bilious-typhus tyjs*, taken 
by itself, gives a mortality as liigli as 70 or 
even 80 per cent. In African tick fever the 
mortality among Euro|)eans is rather high, 
and also among natives from non-eiidemio 
areas. Signs of bad prognostic import uro 
hyperpyrexia, cardiac weakness, low nervous 
symptonuH, severe liajiiiorrliages, and severe 
abdominal symptoms. 

Prophylazit must be directed to stamping 
out the insi^ct carrier. Lice arti readily killed 
by boiling the clothes or even by simple wash- 
ing in aiitis(*j)tie.s followed by sun-drying but 
be.st of all by one of the methods of sti'.am 
sterilization. Travellers may avoid African 
tick fever by keeping ilear of native huts and 
old camj)ing grounds, whh u arc apt to be 
iufest<d with ticks. 

Treatment. - Salvarsan and neosalvarsan 
have a s))eeific action on the spiroeiuetc; ; from 
0-8 to 0 5 grm. of tin*, latter (as being less 
toxic) sliould be inj(‘cted intravenously. One 
dose will generally bring about aii artificial 
crisis with relief of all syiii[)toms, and relapses 
arc generally prevented. Otherwise, a second 
dose may be requircjd. 

Coiiseil lias recoimnended two other arseni- 
cal compounds, galyl and ludyl, in . doses of 
0*3-0 *5 grm., as being less toxic and even more 
eriieacious than neosalvarsan. Extensive ex- 
jiericne.!*. in different parts of the world during 
the War has fully borne out the great value of 
salvarsan and its derivatives as a specific, in 
this group of discuses, j. p^HavA l Maokik. 

REMEDIAL EXERCISES.— Like all other 
forms of physico-thcrajicutics, liemedial Exer- 
cises have received a vastly increased recogni- 
tion through the cxjHirience gained in the War. 

The idea of using movements as a curative 
agency may fairly bo claimed to have originated 
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with the Swede, P. H. Ling (1776-1839), and 
it has been spread by his successors and follow- 
ers practically all over the world, to be adopted 
and modified with more or less readiness and 
success in various countries. Thus, in England 
it has been followed uj) with an increasing 
degree of enthusiasm and thoroughness lor 
quite a generation, yet the value of this form of 
treatment would not have been brought into 
prominence so rapidly except for the events of 
the last few years. 

It was from the exercises which Ling in- 
vented, or, more correctly speaking systema- 
tized, for healthy individuals, that the move- 
ments used for remedial ])urposcs gradually 
dovelojx^d. At first, no doubt, these were 
merely oc/tvo movements, i.c. such as are carried 
out by the patient’s own voluntary effort, with 
or without resistance ; but later they included 
^Missive ones performed by an operator with or 
on the patient’s body, lor Ling included under 
passive movements all the various massage 
manipulations used by him. A thorough ac- 
quaintance with and personal experience of the 
ordinary Swedish gymnastics, such as are now 
taught ill most schools, and have recently been 
introduced into the Navy and Array, are the best 
foundation for a full understanding and intelli- 
gent administration of remedial exercises. It 
will then be ajipreciated that the object of the 
(‘.xercises is not primarily to produce great 
muscular power, but to further the projwrtion- 
atc and harmonious development of the body, 
and thus to ])roduco the form of strength 
which riuiults in increased health and feeling of 
well-being. 

Turning now to the practical a])}>lication of 
tihese principles in the correction or prevention 
of pathological conditions, tlieir great value in 
dealing with deformities comes readily to mind. 
One of the must important fields of usefulness 
of remedial exercises in this connexion is in the 
treatment of spinal curvatures. In addition to 
various other measures, such as rest supjiorts or 
corrective jackets and stimulation of muscles 
by massage or electricity, which may be 
employed in such cases, it is almost certain 
that at some stage the aid of exercises will have 
to be invoked. 

Their object is to mobilize the spine, stretch 
contracted muscles and ligaments on the 
concave side of the curvatures, and strengthen 
the relaxed and weakened museles on the 
convexities. To this end, such positions should 
be chosen as enable the weight of the body to 
help in correcting the deformities and give the 
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greatest advantage to the action of the museles 
in the particular section of the spinal column. 
In spinal curvature, special attention ought 
always to be given to the development of the 
chest, as tliis generally shares more or less in the 
deformity. Moreover, the improved action of 
the lungs will very often help not only to im- 
prove the shape of the thorax but also to influ- 
ence the deformities of the spinal column. The 
same guiding principles apply in the treatment 
of various other deformities, whether congeni- 
tal or acquired. 

Torticolli% for instance, is a condition that 
often coexists with spinal curvature, either as 
eflcct or as cause, and frequently comes under 
treatment by remedial exercises with or without 
}>revious operation. The jdan, then, should be, 
first to correct, or rather to over-correct, the 
position of the head by manipulations, then to 
make the patient maintain the corrected 
])osition to the best of his ability by his own 
muscular effort, later to bring his head into that 
position himself, and finally to do so against 
resistance. An important help is to let him 
perform in front of a glass so that the sight may 
guide him to an appri'^ciation of what the posi- 
tion of the head should be, as his own notion of 
a correct attitude is likely to have become 
altogether perverted. 

A great variety of deformities of the extremi- 
ties lend themselves to similar treatment, 
especially static deformities of the lower 
extremities. Thus, in congenital dislocation of 
the hip-joint there is sure to bo a stage in the 
treatment, i.e. after the child has been taken 
out of its plaster of-paris, w^hen judicious 
exercises form an indisjiensablc part of the 
regime for restoring the function of the 
limb as far as possible. In this instance it is, 
however, imjiortaut not to be ambitious to 
restore the greatest possible degree of mobility, 
as flexion and adduction of the hip-joint increase 
the risk of a recurrence of the dislocation. It is 
the extensors and abductors that should bo 
brought into use and strengthened, as their 
action tends to help in maintaining the head of 
the femur in the. acetabulum and to enable the 
patient to stand and walk upright. Thus the 
necessary opportunity is given for that func- 
tional adaptation of the various parts of the 
joint upon which the success of the whole 
treatment of such a case ultimately depends. 

Com vara is another example of deformity 
affecting the hip-joint in which remedial 
exercises, often preceded by osteotomy to 
correct the position of the femur, are of the 
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utmost importance. Their object here is to 
restore the greatest possible degree of move- 
ment in the joint ; and although unfortunately 
this often remains permanently extremely 
limited, a much more useful Umb can be 
obtained by training the patient to take full 
advantage of the mobility that can be regained 
in the hip and to use his knee and anUe to 
make up for the deficiency. 

Certain deformities in connexion with the 
hnee-joifU respond more readily to exercises as 
they arc more directly due to muscular weak- 
ness and are enhanced by the body-weight being 
transmitted in an incorrect manner to a loose 
and insufficiently sujiported joint. The best 
example of such a deformity is genu valgum of 
the adolescent type. Much can here be ac- 
complished by the jiiactice of exercises that 
strengthen the extensor quadriccj)s, especially 
the internal vastus, such as bending and 
stretching the knee, the latter motion with 
resistance, and preferably with pressure admin- 
istered by the operator on the inner side of the 
knee and outer side of the ankle, so as to make 
the joint work as far as possible in the correct 
line. Attemjit at voluntary abduction of the 
thiglis, with the knees kept straight and the 
anldes held or tied together, is another useful 
exercise in such a case ; and the jiatient ought 
to bo made to stand and walk habitually with 
the feet turned more or less parallel and kept as 
near together as possible. Further, riding a 
pony is obviously a more suitable occupation 
for such a youth than riding a bicycle. 

I The various types of talipes constitute another 
large group of deformities where remedial 
(exercises form an important part of the treat- 
ment, often certainly as a mere adjunct to 
surgical and instrumental measures, but in 
milder cases proving in themselves a sufficient 
corrective. A slight degree of pes valgus, and 
still more the earlier stage of this condition, 
when there is merely eversion of tJie feet, can 
thus be very successfully dealt with by passive 
and active movements that stretch the peronei 
and at the same time strengthen and contract 
the “ supinators ” of the foot, the tibiales 
anticus and posticus. Circumduction of the 
foot, or as it is technically termed foot- 
rolling,” forms one useful exercise for this 
purpose, but before this can be carried out 
actively by the |)atient it ought to be done 
passively by an operator, who takes care that 
the movement is carried to its full extent in the 
inward direction, so that the peronei become 
fully stretched. In addition, the patient 


should practise inversion of the foot against the 
operator’s resistance, and the latter then brings 
the foot back again while the imtient resists, 
but with this movement carried to the mid-lino 
only. The description of this simple perform- 
ance is here given in detail, in order to illustrate 
two terms and principles that are constantly 
applied in remedial exercises. The first is the 
concentric and eccentric muscle action, which is 
obtained when the two tibialis muscles first 
contract against the operator’s resistance and 
then gradually give way to his pulling the foot 
outwards. The second is, tiiat when the 
o{)erator only carries the foot as far as tlie mid- 
linc, but the patient brings it inwards to the 
fullest possible extent, the same muscles are 
made to work in the wner half of their path of 
contraction, Tiiis tends permanently to shorten 
them, whereas action in the outer half of a 
muscle’s i)ath of contraction helps to make it 
longer ; a circumstance of which advantage is 
often taken in arranging exercises. 

Much of what has now been said about the 
treatment of deformities ap])lies also to con- 
ditions resulting from various kinds of injuries. 
The priur*iplcB arc tiie same as those already 
laid down : contracted structures should be 
pulled u|>on and stretched ; weakened muscles 
exercised and strengthened, and the functional 
utility of the injured part restored. 

In any scheme for accomplishing this purpose, 
the natural action of mus' !es in response U 
the voluntary nervous impulse of the patient 
must always be the chief or, rather, tlie ulti- 
mate factor. Only thus can the most raj)id 
and complete recovery of wiiic^h circuiiLslances 
})ermit be aciiieved. Tiiis applies not only to 
the accidents common in civilian life but also 
to an overwhelming number of the injuries met 
with during the War ; it b in this connexion 
that remedial exercbes as well as other physical 
therapeutics have achieved so much during the 
last few years. 

It b, however, not merely in dealing with 
pathological conditions of an external nature 
tiiat remedial exercises arc valuable. Numer- 
ous diseases o! internal organs can bo very 
favourably influenced by them. Thus the 
improved shape and mobility of the thorax us 
a result of exercises must influence powerfully 
the organs contained within the thoracic 
cavity. Various affections of the lungs and 
pleura are, as a matter of fact, greatly bene- 
fited by suitable excrcbcs, though, except in 
some chronic conditions, their scope of useful- 
ness may be only as after-treatment, or as a 
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preventive measure. Amon^ such chronic con- 
ditions may be mentioned emphysema and 
chronie hromhiiis. In the former ailection it 
is of course to expiration that particular 
attention has to be paid and the exercises can 
quite well be adapted accordingly. Simple 
pleurisy and empyetna Bervo as examples of 
diseases in which exercises come in as valuable 
adjuncts in the after-treatment, tlie object 
then being to restore the normal mobility of the 
thorax by means of trunk exisreises and dooj) 
breathing so as to j)revent or break down 
pleural adhesions and to make the lung ex- 
pand again. After empyema, with resection of 
some j)ortion of the chest-wall, exercises are 
of great importance in preventing deformity of 
the thorax and S 2 )ine as well as in restoring the 
air-entry in the collapsc'd lung. The jnoper 
dc^velopment of a pidhinoid chest constitutes an 
instance of the gn^^t value of ai>])ro 2 )riate 
breathing exercises as a jirophylactic measure, 
whore, as such excircises have to be practised 
with the utmost caution in any case of estab- 
lisht^d pulmonary tuberculosis, for fear of 
bringing on a liaomorrhage or of causing a flare- 
up of a Bafi‘Jy encapsuled focus in the lung. 

Various derangements of the cardio-vascular 
system benefit also in a marked manner by 
remedial exercises. The chief ways in whieJi 
the heart can tJius be infliuinccd and helped in 
its w'ork are : (1) Jly aiding the periiflioral 
circulation in veins and lyjiiph-vessels ; for 
this purpose*, jiassive and also active, movements 
are ustnl with advantage, in combination with 
various massage manijmlations. (2) lly deext- 
breathijig ijxercises which lielp the circulation 
through the lungs, tiu* aeration of the blood 
and the diastole of the heart. (3) ]^y a gradual 
training of the Jw*ui1.-muscle. itst'lf by means of 
carefully graduated exercises for the extremities 
and trunk which give it a moderate but jno- 
gressive amount of work. 

Tiiis latter idea forms the key-note, of Oeii^^ls 
so-called “ terrain-cure which consists in walk- 
ing according to a regular jm'seribed scale 
certain stated distances and up selecU*d slo 2 )e 8 . 
In the famous Nauheim treatment we find 
incor]>orat'ed tin*, first us well as the tliird of the 
above-mentioned ])riiui])les. The second is, 
however, entirely neglected, in that all the 
resisted exercises advocated arc i)erforim5d at 
a very slow rate, each individual movement oe- 
cupjdng about a uunute and not being rei^ated. 
In the Swedish School, on the other hand, 
the various movements are repeated a num- 
ber of times (3-10) according to the patient’s 


condition, and, whenever possible, are adapted 
to the rate of breathing. This has always 
been considered an essential point, contribut- 
ing greatly to the success with which heart 
aflcctions have been treated by such methods 
in Sweden. 

The organs of the abdominal cavity are 
naturally greatly influenced by exercises, espe- 
cially by those of the trunk which bring into 
action the muscles of the abdominal wall, 
which arc often much neglected. The circula- 
tion through the liver and the portal system 
generally is much imi)rovcd by the alternating 
pressure thus brought to bear upon it ; and ob- 
viously this must be of considerable value in 
conditions causing or resulting from a congested 
state of the liver. Further, the intrinsic muscles 
of the stomach and intestines gain in nutri- 
tion and strength by the increased circulation 
through them, and so the peristaltic action is 
improved with gre^at l)cncfit to the function 
of the digestive organs. Chronic constipation 
is the digestive disorder which most obviously 
comes to mind as likely to respond to treat- 
ment by exercises, but it is by no means the 
only one. Indigestion, chronic catarrhal gastritis, 
gastric dilatation, and visceroptosis are among 
the affections that may with advantage be 
treated in this way. 

Even the organs of the pelvic cavity arc not 
b(*yond the influence of remedial exercises. 
The i)res8UTe from j)owerful contractions of the 
abdominal muscles is naturally transmitted to 
the jKjlvic viscera as well as to those of the 
abdomen ; and so is the effect of the deeper 
de,scent of the diaphragm which is produced by 
breathing exercises. Further, the circulation 
through the pelvic viscera can be influenced 
considerably by the jjropcr choice of exercises. 
Thus, contractions of the large flexors of the 
hip-joint (ilio-])soas) and of the abdominal 
muscles will send an in(;r(*ased Bnj)ply of blood 
to the pelvis, wlicrcas action of tlic hip exten- 
sors, especially the glutei muscles, and of the 
erector spina) in the lumbar region will tend to 
draw the blood from the ];)elvis. This effect of 
the appropriate exercises is often technically 
referred to respectively as “ replctive ” and 
“ dejiletivc.” 

The best known application of exercises in 
connexion with nervous diseases is prolM&bly 
the method of treating inco-ordination in 
locomotor ataxia, which is known as Frenkel’s 
exercises. FrenJeel classifies them into those 
iwrformed in (1) the lying ix)sition, (2) sitting, 
(3) standing, (4) walking, and (5) exercises fox 
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RESPIRATION, ARTUICIAL 


the upper extremities. They consist in placing 
the limbs in certain positions or moving them 
along certain directions either in a d^ehnite 
fixed order or according to command, and 
this partly with tho aid of sight and partly 
with the eyes shut. Thus, by very simple 
means, a series of nioveiiients is provided, 
carefully graduat'd so as to demand more 
and more precision and co-ordination in their 
execution, and persevering practice will im- 
prove, sometimes in a remarkable degree, tlie 
patient’s power and control over his movements. 

It is not only in tabes dorsalis tliat such 
exercises are of value. DisseniinaUnl sclerosis 
with its uncertainty of movement is another 
disease in tho treatment of which they may be 
distinctly beneficial. With suitable modifica- 
tions. exercises are used with advantage in 
a great variety of aflections in the central 
nervous system. Another examj)le, though 
one of a different ty])c, is hemiplegia. The 
ultimate object of the exercises in this affection 
is to restore, as far ns possible, the control of 
the higher centres and to enable voluntary im- 
pulses again to rea(;h and control the muscles. 
To facilitate such a recovery, attention must 
first be given to the j^revention of contractures 
and to the maintenaiK'Ci of the muscles in the 
best ])ossible condition, so as to keep them in 
a state responsive to voluntary stimuli. 'J'o 
this end passive movenionta (in addition to 
massag<*) arc of tlie greatest ini|>ortancc. Great 
caution has, however, to be observed, in all 
cases of which spasticity is a it^ading feature, 
to avoid producing spasm by any sudden and 
abrupt iiiani])ulatious and movements. On 
tho other liaiid, it is surprising how apparently 
rigid contractions, as in spastic /taraplegia from 
birth injury, will relax to a gentle but sustained 
pull or jiressure. 

Among lesions of the lower motor neurones 
none is probably more fretjucntly tre^ited by 
remedial excn'.ises than tlie varied conditions 
resulting from jioliomyelivis. Whatever other 
measures may be employed in dealing with this 
affection, aceordiiig to the circumstances of the 
case or the judgment of individual authorities 
(such as complete rest or, on the contrary, 
stimulation by massage and elasticity, the use 
of instruments, and o])(‘.rative procedures such 
as tenotomies or timdon- and nerve-trans- 
plantations), it is certain that sooner or later 
exercises will have to he resoiixKl to. Only by 
their aid can the healthy portions of the 
damaged muscles be preserved, their remaining 
power cultivated, and other muscles trained to 


perform the deficient movements, thus pre- 
venting or limiting disabilities and deformities. 
It is a kind of treatment tliat requiics great 
judgment, jHirseveranee, and jiatienee, but, if it 
is employed at the riglit time and in the right 
manner, much of tJic oiwrative and instru- 
mental treatment necessary later on in neglected 
cases might be avoided. 

One of the most important of I he uses of 
exercises during the War was in the trealment 
of 'j)€riphvral nerw affections. In an immense 
number of such cases the final recovery, more 
or less complete, and the success of the surgeon's 
work in the way of sutiireif, anastomoses, and 
nerve-transplantations, w(‘re only made jiossible 
by the aid of appropriate exercises. 

Hiciiakd Timukuo. 

REMITTENT FEVER (sec Uklacsincs 
Fkvku). 

RENAL CALCULUS (sec UiUNAUV (^al- 

CULl). 

RENAL COLIC (secVoiAv; Uuinakv Cal- 
culi). 

RENAL FUNCTION (see Nmiums). 

RENAL SYPHILIS (.w ^’KrlrulTLs). 

RENAL TUBERCULOSIS (sec Kidnkv, 
Tuukkuitlosis of). 

RENAL TUMOURS (.sec K iln KV, Tumohus 

OF). 

RESPIRATION, ARTIFICIAL. 1. Syl- 
vester’s method. - The ]>ati(‘iit is placed on 
Ids back, bis head being allowi^d to bang down- 
wards over the mid of the bed or table or, if lie 
is on tlic ground, over a roll of clothes jilaced 
beneath liLs shoulders. It is advisabhs if the 
means are at hand, te pull out and make trac- 
tion on the tongue by tongue force* ps, or the 
tongue may be graspid and juilhd forward 
witli a })ocket;-handkercliiei. The operator 
should stand beliind the patient, and, grasji- 
Mig the arms at the elbows, should ]>resH Iheiii 
iiriiily and steadily against the sides of the 
ehest for about two seconds. 'J'his jiroduces 
expiration. If it is ineffectual it may be rein- 
forcid by jiressure below the costal margins, 
dirce.ted towards the diaphragm. Afterwanls 
the arms should, slowly and deliberately, be 
brought te wards the ojierator, k(*eping the 
elbows close to the ground, so that they i*ojnc 
to lie in the long axis of the patient’s body, 
one on each side of the head. They should 
then be pulled on steadily for two seconds. 



RESPIRATION, ARTIFICIAL RESPIRATORY PASSAGES 

By this means the cLcst is expanded and in- movements are repeated about twelve times 
spiration effected. TLesc two movements should a minute. 

bo repeated rhythmically and altematelyi about 3. Chest compfestioD* — The patient being 
fifteen times a minute. When normal respira- on his back, the operator’s hands are spread 
tion returns it should be supplemented by the out over the lower ribs on both sides. Pressure 
artificial movements until satisfactorily re- is exerted at regular intervals approxiinating 
established. to the normal respiratory rate. This simple 

2. Schafer's method.— The patient is placed procedure may be all that is necessary if u^ 
face downwards on the floor, the head being directly after respiration has ceased, especially 
turned to one side. Kneeling astride or to one in the case of children. 

4. Laborde’8 method. — This is per- 
formed by rhythmically jiulling on the 
tongue by means of tongue forceps. 

5. Schultze's method, which is some- 
times emjdoyed in asphyxia neonatorum, 
is far from safe, and is not recommended. 

PnEDEBlCK LanUMEAD. 

RESPIRATORY PASSAGES, EN- 
DOSCOPIC EXAMINATION OF. 

— This procedure is undertaken for — 

1. Examination. 

2. Removal of foreign bodies. 

3. Treatment of local ulcerations, 
stenosis, etc. 

The instrument now invariably used 
is Brunings’ laryngoscope and tracheo- 
bronchoscope (Fig. 86). The patient 
should, if practicable, be prepared, the 
mouth being rendered as clean as possible 
and no food being taken for eight hours 
before the passage of the instrument, 
whether this be done under local or 
general auaestliesia. When the case is 
one of impaction of a foreign body, an 
immediate X-ray examination should be 
made, pronijitly followed by endoscopy 
— ^Avhich should only be undertaken by 
one who is an ex^iert in the method. 

Anaesthesia. — For purposes of ex- 
amination in the adult, local anaesthesia 
under cocaine answers admirably. The 
soft palate and pharynx are sprayed 
with a 5-per-cent, solution of cocaine ; 
after a few minutes a laryngeal mirror 
is used, and under direct observation a 
side of the loins, the ojicrator jilaccs his hands 15-per-cent, solution of cocaine is applied on a 

on the patient’s back, the thumbs being parallel bent swab-holder to the base of the tongue, 

to the spine, and about 3 in. apart, and the both surfaces of the epiglottis, and the sui&ce 

fingers spread out over the lower ribs on each of the larynx. This usually has to be repeated 

side. To produce expiration the operator leans twice or thrice. 

forward, Growing the weight of his body on For examination in children, and in all cases 
to his hands. He then leans back, taking the of treatment and removal of foreign bodies, a 
weight off his hands, but keeping them in posi- general anecsthetic is required. Chloroform is 
tion. The elasticity of the patient’s ribs ex- jirefcrable to ether, as the latter causes exces- 
pands the chest and induces inspiration. The sive salivation. In any case, atropine sulphate 
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iTOff ^ Toft 6^* should be given hypodermically 
an hour before the undertaking, and when 
possible a mixture of bromide and bella- 
donna administered thrice daily for three to 
four days ; this tends to lessen the irritability 
of the mucous membrane and diminish the 
secretions. 

Method of passing the instrument. 1. 
Under local ansssthe^ in the adult.— The 

patient should be seated on a low stool with 
an assistant on a higher stool directly behind. 
This assistant steadies the head, which is tlirown 
right back, and he also controls a Doyen’s gag 
by which the mouth is kept open. The sur- 
geon stands to th(*. right of the patient and 
slightly in front. The instrument is taken in 
his right hand, and, tlie light having been 
switched on, is carefully ])assed down over the 
tongue imtil the epiglottis is seen ; it is now 
passed over the epiglottis for a distance of 
half an inch. Then by a gradual down-turn 
of the wrist the epiglottis and base of the 
tongue are steadily pushed forward. This will 
bring the larynx directly under view. Care 
must be taken not to use the front incisor 
teeth as a fulcrum in this movement. 

Many surgeons use local aruesthesia and the 
above position for examination of the trachea 
and bronchi in adults. For this jmrpose a 
trachco-bronchoscope is attached to Briinings’ 
handle, and the technique*, for the first part 
of tlic iirocedure is exactly as above. The 
larynx being brought into view, tlie operator 
waits till tlie patient takes an inspiration, 
when, on the cords abducting, the tube is 
slipped in between them. This invariably in- 
duces considerable coughing, but a swab 
soaked in a 10>])er-cent. solution of cocaine is 
at once jiassed down tlie tube and into the 
trachea ; in a few seconds this allays all irri- 
tability, and the examination can then be com- 
pleted. 

2. Under general ansesthesia. — The patient is 
placed on a high oj[)eratiug table in the dorsal 
decubitus, and wlien he is completely under 
the influence of the aiuesthetic the head is 
lowered over the upper edge of the table and 
supported by an assistant sitting to the left. 
The procedure is the same as above. 

When the trachea and bronchi are examined 
by the above method the name upper tracheo^ 
livmhoscopy is applied to the proceeding. This 
is in contradistinction to lower tracheo-hronchos- 
copy, which is imdertaken through the open- 
ing in the trachea subsequent to a tracheotomy. 

The following points are important : Always 


have tracheotomy instruments at hand. In 
doing a tracheoscopy or bronchoscopy, always 
use the widest tube possible ; and it is well to 
remember that in the adult the measurements 
of the glottic aperture, the trachea, and the 
bronchi are — 

Glottic aperture . . 12 x 22 x 22 lum. 

Diameter of trachea . 14x20miu. 

Length » „ . . 12 cm. 

„ , right broudius . 2*5 cm. 

*9 loft f, . S cm. 

„ from incisors to trachea 15 cm. 

In women these measurements arc slightly 
and in children much smaller, depend- 
bg on the age. j Kkencu. 

RETAINED PRODUCTS OF CONOEP- 
TION. — A result of incompletii abortion in 
the early months of pregnancy, before the fidl 
formation of the ])]acenta. Tlie jiroducts re- 
tained may include everything but the fmtus, or 
only small masses of decidua or forming pla- 
centa, all else Jiaving cscapc'd from the uterus. 

Etiology. — ^TJie frequency of retention is 
ex])lai]u*d by the thickness and friability of 
the decidua, which resist separation from the 
uterine wall when con tractions oC;Cur, whereas 
the ovum is soft and <’oinpressihJc and com- 
Xiaratively readily dctac.licd. 

Symptomatology. — in uninfecti*d cases the 
chief symifloiu is ])J»*moiThago. ’J'liis varitis 
extensively in amount and quality. Jilecding 
may bo so free us to endanger the patient’s 
life, or may ap])ear only ns an irregular brown 
discharge containing fragments of solid tissue. 

In infected leases, which are usually due to 
interference from without, there is rise of 
temperature and of j)ulsc., ttuiderness of the 
uterus, or more general tenderness in the lower 
abdomen, and purulent offensive discharge 
mixed with the blood, which escapes. Just as 
in infection after a full-t<;rm labour, all the 
more remote sigiLS of saprtemia and sciptiea;mia 
may show thoiaselvijs. 

Diagnosis. — In all cases tlui bladder and 
lower bowel should be omj)ty wlien examination 
is made. Diagnosis in many cases, especially 
recent ones, is sim])le. Tiie patient gives an 
account of one or two periods missed, an attack 
of jiain and haimorrhago, and can frequently 
show what has come away. On examination 
the uterus is found softened and enlarged, the 
cervix soft and patulous, blood and clots are 
present in the vagina, and sometimes a mass A 
can be felt thrutigh the open cervix. The i 
foruicGS ore clear. 
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Ta other caseB, in view of the possible varia- 
tion in size and consistency of the uterus, 
according to the mass of tissue left in it, and 
since hsomorrhage may bo caused by retained 
products of conception long after abortion has 
taken place, diagnosis is difficult. In some 
instances, es][)OGially when examination of the 
posterior and lateral vaginal foruices reveals 
the presence of a mass, differential diagnosis 
may bo of first im[>ortance. The history may 
be so indefinite as to be of little or no value. 
Cases in which diagnosis is difficult may be 
sejMiratod into tlic following groups : 

1 . Those in which there is bleeding from the 
nUerus and no mass in the jH)sterior or lateral 
fornices, 

(a) Pregnancy may be progressing in spite 
of loss. The diagnosis is especially difficult 
when the uterus is retroflexed. It is made by 
considering the history in conjunction with the 
size of the uterus and, in case of doubt, immobi- 
lizing the juitient and watching the progress of 
the case. 

(h) CariKious mole. In contrast to the above, 
the uterus tends to shrink. Diagnosis is con- 
firmed only by exploration of the uterus. 

(c) lictained poriions of a hydatidiform mole 
or early chorion-epithelioma. Vesicles may be 
found in the vagina or felt through the os on 
examination. Otlicrwise the diagnosis can be 
made only by exploration of the uterus. 

(d) Fibroid or Jiiucous jiolypus of the uterus. 
The history usually helps e.onsiderably. llie 
loss consists of no other solid matter than clot. 
A uterus containing a fibroid jiolypus may 
contract and relax like a pix^giiaut uterus. 

(e) Generalized fibroid, sarcoma, or carcinoma 
of the uterine body. The history again is 
Ikclpful. Carcinoma of the body usually occurs 
after the meno])au8e, and most frequently in 
those wlio liave not borne children. 

2. Cases wlwrc there is bleeding from the 
tUerus and a mass in one or both fomices. — The 
mass may be associated with ])rcgnancy or be 
independent of it. The bleeding from the 
uterus may result from^ tlio disease which 
produces the mass. 

The chief disorders that come under this 
heading are : 

(а) Extra-uterine pregnancy. 

(б) Extra-uterine with intra-uterine preg- 
nancy. 

(c) Salpingo-odphoritis with or without early 
abortion. 

(d) Retained products of conception with 
ovarian or other cystic tumours. 


In all cases of doubt, intra-uterine manipu- 
lation should be avoided, and the patient 
transferred to a suitable nursing home or 
hospital where abdominal section can be 
imdertaken if required. 

Prognotit* — The prognosis is good, except 
in those cases which have become infected. 
Vigorous treatment may have to be undertaken 
to stop hsemorrhago, but the response to 
operative measures is very satisfactory. The 
outlook in infected cases is serious. 

Treatment. — ^With the doubtful exception 
of certain septic cases, the essential part of 
treatment lies in the removal of the retained 
fragments. In recent cases where the cervix 
is patulous, this may be done manually and 
without an ancesthetic, though even here 
anaesthesia is desirable. Most cases, however, 
definitely require an amesthetic, dilatation of 
the cervix, and removal of the retained products 
instrumentally. Unless the parts are so dilat- 
able that one finger, preferably two, can readily 
be introduced into the uterus, instrumental 
removal of the fragments is more satisfactory 
than their manual removal. The patient is 
amesthetized, placed in the lithotomy position, 
and the external parts prepared for aseptic 
operation by washing, shaving, and disinfection ; 
tincture of iodine is frequently used for this 
purj)ose. The vagina is douched with anti- 
septic lotion (lysol, 30 min. to the })int, is 
useful) or swabbed, and then treated with 
tine.turc of ioduie. A final examination is 
made, the size and position of the uterus being 
especially noted. Rubber gloves are worn. A 
speculum is then introduced into the vagina 
(Auvard’s weighti^d Bj)eculuin is of great value 
when assistance is limited), the anterior lip of 
the cervix is seized with volsella forceps and 
the cervix dilaU'd with graduated dilators. (If 
the masses inside the uterus are large the parts 
are usually readily dilatable ; if small, there is 
no need for great dilatation — it is then only 
necessary to pass small ovum forceps into the 
cavity.) Ovum forceps should then be intro- 
duced into the uterine cavity, and its vault, 
sides, c;omua, anterior and {X)sterior surfaces 
methodically examined. The forceps are 
opened at these various sites and then shut and 
withdrawn from the uterus with a twisting 
iiiovemeut. No strong tension should be 
applied, as the soft uterine wall or a dependent 
polypus may have been seized by mistake. 
The process should be continued until the 
whole of the interior surface of the uterus has 
been explored. For this the instrument has 
loS 
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usually to be introduced many times. A sharp 
flushing curette is then used — ^less harm is 
liable to be done with a sharp curette used 
carefuUy than a blunt one used, as it must be, 
more forcibly — and the whole surface very 
lightly gone over, the cavity being at the same 
time flushed out with weak lysol solution at 
120® F., to stimulate contraction and prevent 
further bleeding. With this method any 
fragment still retained can l>e felt from the 
irregularity it produces, and recourse may 
again have to be had to the ovum forceps. 
Before the douche is withdrawn from the tract 
the vagina also is douched. Pituitrin (I c.c.) 
may be given intramuscularly if contraction is 
not satisfactory. Packing of the uterus is 
rarely necessary. If the jmtient had lost 
seriously before oj^eration, subcutaneous saline 
(2-3 pints) should he injected under the 
bn^asts throughout the operation. Iron and 
extra fluids should be given during con- 
valescence. 

The decision as to w'hat treatment to ado])t 
in septic cas<^s is a matter requiring considerable 
judgment. Stirring up of tlic septic contents 
of the. uterus is to be avoided as much as 
possible ; curettag<i of its walls is stri(jtly 
contraindicated. Yet if it is obvious, fiom 
the tenderness and inc.reased size of the uterus, 
or from purulent and offensive discharge, that 
it contauis masses of septic material, then; is a 
call for manixmlative treatment. 

Under anaesthesia, first a sjiec.imen of the 
uterine contents should be taken for bacterio- 
logical examination and the jireparation, if 
thought desirable, of an autogenous vaccine. 
Then the (cavity sliould be very gently exjilored 
with ovum forceps, and any masses removed. 
A co 2 )ious mild antisejitic douclie at low 
pressure should now be given, and if drainage 
is not very free through the cervix, a widts 
drainage-tube, attached to the cervix by a 
catgut stitcl), should be introduced to keep the 
cervix patent. The patient should remain in 
bed in the Fowler position, ergot combined 
with quinine and strychnine given by mouth, 
and general strengthening treatment adoxited. 
The bowels should be kexit freely open daily, 
rather by the use of oncmata than by any 
drastic purge. 

When the uterus docs not show definite signs 
of containing septic matter, or the septic 
process has spread into the broad ligament 
or the peritoneal cavity, expectant treat- 
ment sliould be adopted. 

Fkances M. Huxley. 


RETENTION OF URINE 

RETENTION OF URINE.— Urine may 
be retained in the bladder cither as the result 
of obstruction to the urethra or failure of the 
detrusor mechanism. 

The obstructive causes arc largely surgical, 
and include stricture, calculus, prostatic en- 
largements, whether inflammatory or duo to 
benign or malignant growths, now gro\\'ths of 
the bladder, retroflexion of the gravid uterus, 
congestion of the urotlira as in gonorrhera or 
after injuries, and xihimosis or a ]>inhole meatus 
in children. In an important group the 
sphincter itwdf provides the obstruction by 
spasm or by failure to relax. Tliis may occur 
reflexly after catheterization or tlie jiassage of 
other instruments, aft^^r ox)erations in the jielvis 
or on the rectum, and after jiarturition. Ixical 
damage to the urethra is difti('ult to exclude in 
many of these instaiK cs. The retention of 
hysteria is x>T’obabIy due to S 2 )hinc*ter sjiasin, 
as also is the inabilily of nervous xn^rsons to 
micturaU'. in the presence of others. 

Normal micturition is a voluntary act, <'cn- 
traction of the detmsor muscle and relaxation 
of the Sjihineters being excitcHl by coiiical 
impulses When those are interfered wiili by 
bilateral cendiral lesions or transverse lesions 
of the cord, r<‘tention follows. That which 
accoin 2 >ajiie 8 shock, and coma resulting from 
intracranial j)resHnre or j)rofound toxuMnio, 
is similarly ex])lainc(‘’. I’artinl or eoinplet(t 
retention is a syin]»1om uf many nervous 
diseases. It occurs ])ariicularly in h)eal ajid 
systemic diseust's of tlu‘ spinal eoid ; it is 
eoDiiiion in the early stage of poliomyelitis 
and in 1alK*s dorsalis, of whie.h it s<*rious]y 
aff<*ct8 the should eatlH^terization 

bee.ome necessary. In the latter diseastt loss 
of sensory imxuilsfi from the bladder is its 
])rabablc ex 2 )lanatiun. (The. relations betwe«‘n 
the nervous system and the. mechanism of 
mieturition are dealt with ni(»re fully under 
Incontinknck ok Uhine.) 

Failure of the delrusor action of the bladdctr 
i^ce.iiTs in old x^^ojde and in jirosirutiiig dis«*a8ii 
such as tyjdioid fever. Its most common 
ant< e4*de.iit, however, is overstretcfiing of the 
bladder- wall wlien the outflow of urine is 
hamjiored by obstruction. 

The recognition of relent ion is not difl'u'ult 
from the history and tlie 2 >resence of acul4^ 
discomfort or x»ttin in the lower abdomen and 
of a distended bladder, but it may he over- 
looked when nervous lesions produce anois- 
thesia of the bladder. Whether it is due to 
organic obstruction is decided by the passing 
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of a catheter in those eases in which the nature 
of the disorder is not sufficiently obvious by 
local or rectal examination. It must bo re- 
membered that a suprapubic examination 
should bo made in all cases of incontinence of 
urine, lest the distended bladder bo overlooked 
and retention with overflow be regarded as 
true incontinence. 

The treatment is that of the cause. Tliat 
duo to spasm of the sphincter will generally 
yield to fomentations above the pubis or to 
a warm bath, wliilst in hysterical cases a 
strong hydragogue purge is usually efficacious 
as a preliminary to the treatment of the 
hysteria. The treatment of the retention duo 
to organic obstru<dion is considered under its 
various causes. In r<»tention duo to organic 
nervous disease or to atony of the bladder 
catheterization should be avoided as long as 
possible, and, wlien it is necessary, scrupulous 
asepsis must be ])ractised {see CATirsTERiZA- 
tion). It is frecjucntly possible to obtain 
natural evacuation of the bladder by placing 
the patient in a more favourable position, or 
by a fomentation or pressure over the pubis. 
In these cases it is most important not to 
allow the bladder to become over-distended, 
as the more the muscles of its walls are 
si-retched the more they lose their efficiency. 

FllBDERICK LaNGMEAD, 

RETINA, AFFECTIONS OF Under this 

title arc included — 

1. llETINmS. 

2. ILemokhiiages of the Retina. 

3. Kmuolism of the Central Artery of 

THE Retina. 

•1. Retinitts ]*igmentosa. 

5. Detachment of the Reitna. 

(i. Clioma of the Retina. 

1. Retinitis 

This term is loosely applied not only to in- 
flammatory but also to degenerative and other 
pathological changes in the retina. The de- 
generative changes are often secondary to 
inflammation or otlier abnormality of the 
choroid, for owing to the dependency of the 
outer layers of the retina on the choroid for 
their nutrition, choroiditis invariably causes 
retinal changes. On the other band, there are 
several forms of primary retinitis. The latter 
group is best termed retinitis, the former 
choroido-rctinitis (itcc’Choroiditis, under Uveal 
Tract, Affections of). 

Retinitis is usually classified according to its 


etiology. Syphilitic retinitis is one of the 

commonest types ; it may bo either a true 
primary retinitis or a choroido-retinitis, and the 
latter is the more frequent. Primary syphilitic 
retinitis causes obscuration of vision, largely 
due to dust-like opacities in the vitreous, especi- 
ally the posterior part. The retina looks dull 
and opaque with the ophthalmoscope, and the 
disc abnormally red. There may be small 
y<».llowish or white spots in the macular region, 
and others, often surrounded by pigment, in 
tlic periplicry. The vessels arc usually affected 
with sypliilitic endovascular changes, and may 
be bounded by wliite line^. Haemorrhages are 
uncommon. Extensive patches of pigmentary 
degeneration, in some cases almost indistin- 
guishable from retinitis pigmentosa, may bo 
formed. In these cases metamorphopsia, scoto- 
mata, irregular contraction of the field of 
vision, and night-blindness may be added to 
the defective central vision. Sometimes the 
macula alone is aitackod ; there is a greyish- 
yellow deposit in this situation, accompanied 
by metamorphopsia, and followed by pig- 
mentation and a (umtral scotoma. There is a 
definite tend(incy to the formation of new 
blood-v(iSsels in syphilitic retinitis ; these often 
constitute small convoluted bunches, which 
may project into the vitreous, and are held to- 
gcthcT by films of connective tissue (retinitis 
proliferans). The disease usually occurs one 
or two years after infection. The second eye 
is generally affected after a variable interval. 

In congenital syphilis, retinitis usually takes 
the form of stippled pigmentation, especially 
at tlio periplicry, often associated with dis- 
crete white spots, like a mixture of pepper 
and salt. 

Dia^osis and treatment. — The history and 
the Wassermann test usually suffice to establish 
the diagnosis. Rest, dark glasses, and anti- 
syphilitic treatment are indicated. 

Albuminuric retinitis (Plate 23, Fig. 4, 
Vol. II, facing p. 412) occurs especially in 
cases of chronic, interstitial nephritis and in the 
nejfliritis of pregnancy ; le.ss frequently in other 
forms of nepliritis, but very rarely in acute 
neqihritis. The typical ophthalmoscopic pic- 
ture is almost pathognomonic, though it may 
occur in some cases of intracranial tumour. 
There is optic neuritis, with comparatively 
slight swelling of the disc, associated with 
white exudates in the retina. The latter form 
a fan- or star-shaped figure at the macula, com- 
posed of radiating lines of brilliant white spots. 
The whole area of the retina around the macula 


no 
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and disc is hazy and is studded with soft- 
edged cloudy-wliitc exudates and small hsomor- 
ihages. The disc is often surrounded with 
large white patches or a continuous “ snow- 
bank.” The blood-vessels nearly always show 
signs of vascular disease — silver-wire arteries, 
irregularity of contour of the veins, constriction 
of the veins where arteries pass over them, 
white lines due to thickened walls, etc. These 
may bo entirely absent in the pregnancy cases. 
In the latter a flat detachment of the retina 
may be produced by masses of subretinal 
exudation. When these arc absorbed the 
retina returns to its normal position. 

Betinitis associated with albuminuria by no 
means always shows the typical picture. If 
the star at the macula is absent the ophthalmo- 
scopic appearances may be indistinguishable 
from those of diabetic retinitis. In other cases 
there is a simple neuro-retinitis, with slight 
swelling of the disc, blurred edges, and wide- 
spread a)d(ima of the retina and luemorrhages. 
TJiere are usually scattered spots of exudate, 
often near the vessels. 

The typical picture is not directly due to the 
vascular disease but to toxins, and the prog- 
nosis for life is very grave, the patient rarely 
living more than two years. This does not 
apply to the ])regnancy cases. In tliese the 
prognosis for vision depends on the duration of 
tlic retinitis. On this accoxmt, and owing to 
the danger of eclampsia, the artificial induction 
of abortion is generally indicated. Vision is 
usually permanently impaired, due to partial 
optic atrophy accomi)anicd by wJiite or ]ng- 
mented spots in the macular region. The 
albuminuric retinitis of pregnancy does not 
always occur at the first pregnancy, and though 
it generally recurs at subsequent pregnancies, 
this is not an invariable rule. 

The albuminuric retinitis of chronic renal 
disease is commonest between 50 and 60 years 
of age. It is nearly always bilateral, and is 
associated with severe headaches and high 
blood-pressure. It rarely causes complete 
blindness. Tlx; treatment is that of the under- 
lying cause. 

Diabetic retinitis (Plate 23, Fig. 5, 
Vol. II, facing p. 412) is rather rare. It 
is characterized by irregularly scattered bright 
white spots in and around the macular region. 
Small round hsemorrhages are distributed over 
the fundus ; they are more deeply seated than 
the minute flame-shaped haemorrhages common 
in renal retinitis. Diabetic retinitis occurs 
chiefly in the late stages and in elderly people. 


It is ofti'n accompanied by albuminuria, and 
the ophthalmoscopic appearances may he corre- 
spondingly comidieated. Apart from renal 
disease, the vessels arc usually fairly healthy 
and the prognosis for life is much better. 
From associated lipsBmia the retinal vessels 
may appear to be filled with fluid resembling 
milk ; the arteries arc pale red, and the veins 
violet. 

Leukasmic retinitis has a characteristic 
ophthalmoscopic picture. The fundus is ]mle 
and orange-coloured. The arteries are small 
and pale red ; the veins bright red, dilat^ed and 
tortuous, often with white lines along them. 
White spots with a reddish border, co]n])osed of 
leucocytes surrounded by red corpuscles, arc 
occasionally found scattered about the fundus ; 
these occasionally occur in 2 )crnicious anoDniia. 
Lcukoemic retinitis is rare ; more commonly 
the retina is normal, or only shows ordinary 
retinal hsomorrhages. 

Purulent retinitis is u septic condition due 
to a perforating wound of tlie eye or, mon; 
rarely, to im'tastasis. In the (‘arly siages there 
is much anlema of the retina witli Inpmorrliages. 
The retina rapidly becomes infiltrated with pus 
cells, and looks swollen and rexl. In tlic later 
stages there is a yellow rcllex from the pu])il, 
especially when the pus invades the vitreous 
and the condition passes into panoiditlialmitis. 
This is rarer in metastatic endophthalmitis, 
in which, owing to tlio attenuated virulence of 
the organisms in tlic blood and tissues, sub- 
sidcnco of the inflammation may occur and 
even useful sight be restored. 

Retinitis from exposure to bright light 
o<;eurs typically in eclipse blindness,” when 
the sun is vi(‘wed with imperfectly protccl.ed 
ciyes. It may also be caus<kl by the arc light 
or the flash of a short circuit. The normal 
after-image persists, passing into a positive 
scotoma, which may be permanent. In the 
early stages there may bo metamorpliopsia, 
duo to disturbance of the cones at the fovea. 
The macula may look normal immediately 
after the exposure, or may sliow a pale spot 
at the fovea, surrounded by a reddish-brown 
ring. Gradually spots of pigment appear in 
this region. The prognosis varies with the 
intensity and duration of the stimulation and 
the individual patient. All stages, from an 
unduly persistent after-image to a permanent 
positive central scotoma, are met with. 

For hcBmorrhofjic retinitis, retinitis proliferans, 
exudative retinitis, and retinitis circinala, see the 
next section. 


Ill 
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2. Hemorrhages of the Retina 

These hsemorrhagcR are due to many causes. 
They may occur with normal retinal vessels, 
as in wliooping-cough, i)Tcssure during birth 
in new-born infants, severe compression of 
the thorax in crowds, etc. They may also bo 
due to direct injury, such as blows upon the 
eye, perforating wounds, and gunshot wounds 
in the neighbourhood of the eye. TJicy may 
follow an intra-ocular operation ; in these 
caso^, owing to tlie sudden diminution of the 
intra-ocular pressure jiroduced by tlie operation 
wound, the otuilar vessels dilate and may })e 
insufhc.iently strong to resist the intravascular 
pressure. This accident is rare, and usually 
occurs in old people. In most cases of retinal 
IiaBinorrhages, degeneration of the vessel-walls 
lias precedo^l the extravasation of blood. The 
weakness may be due to vascular degeneration 
])roduced by age or by toxins circulating in the 
blood-stream, or both. The toxic efiect of the 
bloiMl is most evident in pernicious anGsmia, 
leukaemia, scurvy, purpura, jihospliorus poison- 
ing, etc. In more chronic form it occurs in 
nephritis, dialxitos, syphilis, and old age. 

The small hwinorrhagc'S which are so com- 
monly seen in cases of vasc.ular disease due to 
nephritis, diabetes, etc., and in acute anomiias, 
arc of two kinds. The commonest form is a 
dame-shaped haunorrhage with frayed-out or 
striated edges. The. stnin take the direction 
of the nerve-fibre.s of the retina, and these 
haBmorrhages are in the most suj)erficial layers 
of the retina. They are most often close be- 
side the larger vessels, but may occur in any 
situation. Other small hteniorrhages are cir- 
cular, with rather indefinite edges. Th(»y arc 
situated in the deejicr layers of the retina, 
and are less often seen than the superficial, 
probably owing to their deeper position. 

The most striking form of so-called heeinor- 
rhagic retinitis is seen in thromboiis of the 
central vein of the retina or of one of its 
branches. In tlu'se cases the patients are 
nearly always old, and have vascular disease, 
generally caused by chronic nephritis. Ob- 
scuration of vision is noticed, almost invariably 
on waking in the morning. The low blood- 
pressure aud sluggish stream during sleep allow 
thrombosis to occur in a vessid the lumen of 
which is already narrowed by endovascular 
changes. When the central vein itself is in- 
volved, the obstruction is always immediately 
behind tlie lamina cribrosa, where the vessel is 
nonnally somewhat constricted. Thrombosis 
may, however, occur from local inflammation in 


the orbit, such as orbital cellulitis by exten- 
sion from facial erysipelas or from the nasal 
sinuses. On ophthalmoscopic examination, all 
tlie veins of the retina are found to be enor- 
mously dilated and very tortuous. The retina 
is covered with small hoimorrhages, which may 
be so closely packed in parts as to be con- 
fluent. I'he liaemorrhages are chiefly in the 
superficial layers of the retina, as shown by 
tbeir flame-shajie and striated appearance, but 
round and more dc!e]>ly situated haQinorrliages 
are present. The whole retina is swollen and 
ttHlematous. In some cases there are spots and 
jiatcdies of whitish exudates. Tlierc may be 
some jicrccption of liglit at first, but the retina 
soon c(‘,ases to perform its function and eventu- 
ally liecornos atrophi(‘d. When only a branch 
of the vein is aflectod the signs are confined 
to the area drained hy tlie vessel. 

Almost invariably in thrombosis of tlie cen- 
tral vein thc».rc arc all the signs of degeneration 
of the vessel-walls. Tlie normal light-reflex 
from the walls is usually bright and brood 

silver-wire arteries). The', arteries lose 
their translucency, so tliat wlierc they croas 
veins the blood in tlie latter cannot be seen, 
as it usually (jan in normal vi^ssels. There is 
evidence of undue jircssure. by the artery on the 
vein at the crossing, sliown by distension on 
the distal side and constriction on the proximal 
side. Tlie vein ajipears also to he deflected at 
the crossing, as if })U8hcd aside. The veins 
show irregularity of contour, being unduly dis- 
tended in some jiarts and constricted in others. 
Tin*, normally invisibh*. walls become evident 
as white lines bounding the blood-stream, 
which may, indeed, he completely obscured in 
places. Tliese changes need not affect all the 
vessels, but are patchy in their distribution. 

Treatment is of no avail in thrombosis of 
the centT'al vein, but the condition should be 
regarded as a danger signal and attention be 
diiected to the primary cause, e.g. nephritis. 
Not infrequently the blind eye, after an 
interval of weeks or months, becomes painful 
owing to secondary glaucoma. In these cases 
it should be excised. 

In preretinal or tubhyaloid hssmor** 
rhage the blood is extravasated between the 
retina and the hyaloid membrane of the 
vitreous, in the neighbourhood of the macula. 
Vision is suddenly obscured, and on examina- 
tion a large roiuid heemorrhage is seen at the 
posterior pole of the eye. It soon changes 
shape, becoming hemispherical, with the upper 
border straight. This is due to gravity. Oc- 
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casionally two such hromorrliages are present 
simultaneously in tlic same eye. In time the 
upper layers become paler, probably owing to 
the red corpuscles gravitating downwaids. 
The retinal vessels lie under the blood and 
cannot be seen. 

The blood gradually becomes absorbed, 
leaving j)atches here and there in the afPected 
area. Even after it has completely disap- 
peared the area is usually studded with glist^^n- 
ing cholesterin (srystals. Vision is restored, 
but the condition may recur, and may be 
cornplie^ated by other vascular disorders. 

In some (;ases of retinal hasmorrhage the 
blood bursts through the liyaloid membrane 
and becomc^s extravasated into tlie vitreous. 
The source of the blood in many vitreous 
lisemorrhages is uncertain, since it may come 
from the ciliary body. Such cases are the 
recurrent vitreous lia>morrhages in young adults. 
Blood in the vitreous usually becom(‘S absorlnnl, 
leaving little trace save a few vitreous opacities. 
If, however, there is some general toxic* con- 
dition, such as syphilis or nej)hritis, or if the 
haemorrhages arc frequently rep<»,ated, greater 
or less organization may take place, and the 
condition known as retinitis proliferans 
produced. Here strands, films, or masses of 
fibrous tissue stretch into the vitreous, carrying 
new-formed blood-vessels upon them. They 
nearly always spring from tlie neighbourhood 
of the disc. Vision is much impaired, and may 
be abolished by detachment of tlie retina, 
which is a common sequel. 

In other cases blood becomes extravasated 
between the retina and choroid, leading to so- 
called exudative retinitis or massive exu-' 
dation in the retina. Ophthabnoscopically 
there is a large raised yellowish-white, mass, re- 
sembling conglomerate tubercle. The v<*ssels 
show degenerative changes, and there may be 
a^t^^^io-venous anastomosis, with enormous dila- 
tation of th(! veins. Vision is eventually lost 
by detachment of the retina, glaucoma, or 
cataract. 

Retinal liaunorrhage in the macular region is 
the caiLsc of the condition known as retinitis 
citcinata. It generally occurs in elderly 
women. There is a ring of bright white patches, 
with crenated edges, forming a circle, or ellijise, 
sometimes horseshoe-shaped and open towards 
the temporal side, around the maisula, follow- 
ing the course of the larger macular branches 
of the superior and inferior temporal vessels. 
The patches are at a deeper level than the 
vessels. The disease is unilateral in about 
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half the cases, and exudative retinitis has l>ccn 
seen in the other eye. The patches may dis- 
appear, with improvement of central vision. 

3. Embolism of the Central Abtrby of 
THE Retina 

This condition causes sudden and complete 
Mimlness in most cases. Rarely, wlicn there 
is a (*ilio-rctinal artery ])reseut, some central 
vision may piTsist. Or only a branch of the 
central artery may be aff(‘e.t(»d, in which e.aso 
there is an iiidefiiutc scotoma corresponding to 
the area of retina sujiplied by the blocked 
vessel, settling down eventually into a ^ler- 
manent sector-shaped defect. The left eye is 
more frequently attacked than the right, 
owing to well-known anatomical faetiS. 

The oj>ht]ialmoscoi>ic picture is very eharac- 
teristic*. There is a large milky-white area 
oee.upying the macular region and e.N:tending 
around the disc, the outliu(*s of which are in- 
distinct. This is usually attributed to (inleina 
of the retina. In t he (lentre of this area, at 
the fovea centralis, t.here is a “ cherry-red ” 
spot, very consjuinious owing to the e.ontrast 
with the bae*kgroiind. It is due to the thin- 
ne.ss of the retina in this sjmt allowing the red 
elioroidal reflex to be seen. 

Owing to the obstruction to the flow of blood 
the arteries arc reduced to threads, and the 
smaller liranclics are Invisible. 'Fhe viMns are 
not much altered, ex(5e[»t that they are eoii- 
tracted on the disc, S*)inotimcs spontani^oiisly 
or by slight pressure on the eyeball the column 
of blood usually in the veins bneoin(*s broken 
up into bcud-lik<; chains. The beads move in 
jerks, .sometimes in the normal direction of 
the blood-flow, in others in the reverse direction. 

Tlie (lidema or coagulation nccrosi.s gives 
place in the course of weeks to a transparemt 
but atrophic retina. The ves.selH remain coii- 
tract(*d and tlie disc becomcjs atrophied ; 
maeular pigmentation may superveiut. 

Tlie pupil is dilated and floes not react to 
light. In some eases perception of light is 
restored in the extrmnfj temi>oraI region of the 
field. 

TJie above description applif3S to true em- 
bolism, and is generally associated with criflo- 
carditis, and especially mitral stenosis. Far 
more commonly, however, the condition is due 
to thrombosis following endarteritis, and asso- 
ciated with general arterio-sclerosis accompany- 
ing nephritis, etc. In the.se casf.*s the onset is 
iLsually less suddfui, and there may have bf*en 
premonitory obscurations of vision. 
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Cases of sudden blindness, with the same 
oplitliahnoscopic appearances, followed by rapid 
and complete recovery, arc to bo attributed to 
spasm of the walls of the retinal arteries. 

Treatment is only of avail in the earliest 
stages, and then only in cases of spasm of the 
arteries or true embolism. Inhalation of amyl 
nitrite, massage of the eyeball, and para- 
centesis have been employed in order to dilate 
the retinal arteries and to facilitate the passage 
of an obstructing embolus onwards into a less 
important brancli of tlie artery. 

4. Retinitis Pigmentosa 

This form of retinitis is so called from the 
dei)Osits of black retinal pigment which are 
seen on o})hthalmoscopic examination. The 
patient complains of being unable to sec in 
the dusk (night-blindness). Central vision, as 
tested by Snelhm’s types, may be quite 
nonnal, but the field of vision is affected. In 
tlie early stages tliere is a ring scotoma; this 
very slowly but persistently increases in width 
until peripheral vision is abolished, and only 
a small field round the fixation point remains. 
In this stage patients are unable to get about, 
since they fail to see objects slightly removed 
from the direct line of vision (telescopic 
vision). At the same time they may be able 
to read small print and do fine work. At a 
later stage central vision begins to fail, usually 
owing to cataractous changes in the posterior 
])art of the lens (posterior polar cataract). 
Eventually, after many years, tlie patient 
becomes liliiid. 

'JMie ophthalmosco])ic jncture is almost 
pathognomonic. The most striking feature is 
the multitude of jet-black spots, shaped like 
bonc-i*orpus(;lcs or spiders, scattered over the 
peripheral parts of the retina in each eye. 
Careful examination in the early stages will 
show that the extreme periphery is free from 
these pigment spots, so that the affected area 
is a zone near the equator of the globe. Soon 
the whole periphery is involved and the zone 
of pigment gradually approaches the central 
area. Only in the latest stages is the macular 
region affected, and usually cataractous changes 
8U}>ervenc before this can be observed with the 
ophthalmoscope. Besides the isolated spots, 
pigment becomes deposited hero and there in 
the perivascular sheaths of the veins. Owing 
to the migration of retinal pigment the chor- 
oidal vessels are unusually visible. The retinal 
ve^ssels, both arteries and veins, become gradu- 
ally smaller and eventually thread-like. Mean- 


time the nerve-fibres degenerate and the disc 
shows atrophic changes ; it becomes pale and 
waxy, but seldom chall^-white. 

Several members of a family are often 
affected with retinitis pigmentosa, and not in- 
frequently the parents are cousins. Insanity, 
idiocy, and other nervous diseases are common 
in such families, and in 3 or 4 per cent, of the 
cases the patients arc deaf or deaf and dumb. 

Diagnosis. — Syphilitic retino-choroiditis may 
simulate retinitis pigmentosa both in symptoms 
and in ophthalmoscopic signs. It is rarely, 
however, so symmetrical ; generally the areas 
affected are limited to sharply defined patches 
in one or both retinae. The Wassermann test 
and the absence of the characteristic individual 
and family history help to distinguish the two 
conditions. 

Retinitis pigmentosa is primarily a degenera- 
tive condition of the choroid, specially affecting 
the blood-vessels. The nutrition of the retina 
suffers, involving first the rods (thus leading 
to night-blindness) and subsequently the nerve- 
cells and -fibres. The cause is doubtless some 
inhcrit<‘,d tendency, but is at present obscure. 

Ko treatment appears to have much influ- 
ence on the progress of the disease. Strych- 
nine is usually given, and electrical treatment 
seems to do good in some cases. It is per- 
missible to extract the lens in the later stages, 
and temporary improvement of vision is some- 
times obtained by this means. Anterior scler- 
ectomy with tlie trephine has been done, but 
is of doubtful utility. 

5. Detachment of the Retina 

The retina may become separated from the 
choroid by being pushed ujj by a subretinal 
hsomorrhage or a sarcoma of the choroid, or 
by being pulled up by the contraction of 
organized exudates resulting from cyclitis. In 
many cases neither of these causes is evident, 
and the detachment appears to be spontaneous ; 
in some of these cases there is a definite his- 
tory of a severe blow upon the eye, in others 
there is a high degree of myopia, but in a con- 
siderable number no cause can bo assigned. 
In some of these last cases detachment occurs 
spontaneously in the second eye after a longer 
or shorter interval. 

Detachments of the retina which are not 
due to sarcoma of the choroid are conveniently 
grouped under the designation simple detach** 
mentf which is usually in the lowest part of 
the fundus, and, even if it does not commence 
in this situation, tends to be transferred there 
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by the gravitation of the fstuhrctinal fluid. All 
detachments tend in time to involve the whole 
of the retina, resulting in complete blindness. 

The first sign is usually cloudiness of vision, 
the detached area causing a positive scotoma. 
Parts of objects are obscured, usually the 
upper parts. If the detachment is shallow the 
scotoma may bo only partial, the retina re- 
ceiving sufficient nourishment from the sub- 
retinal fluid. The macula usually escapes at 
first, so that central vision is relatively little 
impaired. The earliest symptom may be spon- 
taneous flashes of light (photopsiaj), especially 
in myopic cases, but these may occur without 
any detachment following. The tension is 
usually normal or dijiiinislH'd. 

Sarcoma of the choroid may begin at any 
])art of tlie fundus. Jf the jiiacula is early 
involved, objects appear to be distorted (meta- 
iuorphopsia, micropsia, etc.), and there may be 
a relative central scotoma for colours. A small 
detacihment due to a sarccmia of the choroid 
may be* accompanied by a large simple detach- 
ment in llie usual siiufition below. In the later 
stages of ilie sarcoma the tension is raised. 

Ophtlialmoscoj)ic examination should always 
begin with the mirror alone, the distant direct 
method. Jn cases of detachment there is 
nearly always some dilTcrence in the colour of 
the reflex from the pupil wlicn the eye is moved 
in different directions. This arrests attention 
and suggests a dcdachment, which may other- 
wise bo overlooked. The detached retina has 
a different tint from the normal fundus, though 
the dilT(*renee may be slight if the detachment 
is shallow. In a typical detachment the retina 
is white or grey, with numerous folds, which 
may shift and oscillate when the eye is moved. 
The letinal vessels look nearly black, appear 
smaller than normal, and show a curve corre- 
sponding to every fold. With the direct 
method the displacement forward of the vi^stds 
can be measured, as compared with vessels 
in the still unseparated retina. In extensive 
detachments there arc largo balloon-like pro- 
trusions. Not infrequently a hole can be seen 
ill the retina, through which the bright-red 
choroid is visible. 

Part of the detachment is usually rounded 
and may have masses of pigment upon it. In 
some cases the vessels of the growth, differ- 
ing from retinal vessels in that they anastomose 
freely, can be made out. This sign is pathog- 
nomonic. 

The prognosis for vision is had in all ca.scs of 
detachment. Some cases of simple detachment 


become cured spontaneously or after treatment, 
but the cure is rarely permanent. 

Treatment. — In cases of sarconm the eye 
should bo excised at once. In simple detach- 
ment many methods aro usually tried, with 
little success. If scon early the patient should 
lie immobile on the back for five or six weeks. 
Atropine is instilled, and the eye lightly hut 
firmly bandaged. Mercury unctions and iodides 
by the moutli may be given. 

Occasionally good results have followed 
scleral puncture over the site of the detachment 
with a Graefe knife or galvano-cautcry. 

6. Glioma of the Retina 

Glioma or nouro-cpithelioma of the retina 
is a malignant disease of the retina o(^cnrring 
only in infants. It differs from all other 
malignant growths in origin and structure. It 
occurs as an independent growth in each eye 
in nearly one-fourth of tlic cases, and may 
affect sc^veral members of the same family. 

The child, usually a baby, and nearly always 
less than .5 or G years of age, is noticed to 
have a yellowish r(‘flex from the puf>il of ono 
eye amaurotic cat’s eye ”). On examination 
with the ophthalmoscope a yellowish-white 
mass is seen in the retina. Around the larger 
mass are numerous sati'llitcs, and polypoid pro- 
trusions may stretc.li forward into the vitreous 
(glioma endophytum). Wh(*n the extension is 
chiefly in tlic deeper parts oi the retina (glioma 
exophyturn) the appcarariee is that of a de- 
tached retina. There are often small hsuinor- 
rhages upon the suiface of the growth. 

If untreated, the growth extends until it 
fills the eye, leading to ri.se of intraocular 
tension. There is severe pain until the growth 
bursts through the walls of tlio globe, usually 
ju.st outside the margin of the cornea. The 
tumour then grows very rapidly, forming 
eventually a huge fungating mass. Metas- 
tasis occurs in the prcauricular gland and 
cranial and other bones, less commonly in 
other organs. The optic nerve i.s early affected 
by direct extension. The preglaucomatoii.s 
stage la.sts from six to twelve months. 

'J’he child conditions {pfieufifHilifmtata) which 
may be mistaken for glioma are : (1 ) inflamma- 
tory deposits in the vitreous, with or without 
detachment of the retina ; (2) tubercle of the 
choroid, esjiccially the confluent type ; (3) 
persistence of the pasterior part of the foetal 
fibro-vascular slieath of the lens. Ca.ses of the 
first group are the commone.st, and are due to a 
quiet form of cyclitis, usually caused by post- 
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basic meningitis or an acute specific fever. 
There arc usually signs of iritis — posterior 
synechia;, irregularity of the jiupil, retraction 
of the base of tlie iris, etc. The tension is 
usually subnormal. In all cases of doubt the 
pupils should be dilated and both eyes exam- 
ined with the ojihthabnoscojie under a general 
anaesthetic ; only under these conditions can 
the tension be satisfactorily determined. 

Prognosis and treatment. - (liinnia of the 
retina invariably causes the death of the 
patient unless the eye is removed at an early 
stage. Can; should be taken to remove as 
much as possible of the optic nerve, which is 
early involved. The prognosis as to life is 
good if there is no recurrence in the orbit 
within three years, but the other eye should 
be examined j)eriodieally for still longer. Life 
may be saved in bilateral cases by early 
removal of both eyes. 

Pseudoglioma always leads to partial or 
total blindness, and the eye often shrinks. It 
cannot always be diagnosed from glioma with 
c?ertainty, and seeing that the life of the 
patient is at stake, the eye should be excised. 

If the cut end of the optic nerve is found to 
be infiltrated with glioma on microscopic 
examination, or if recurrence has taken place 
in the orbit, the orbital contents should be 
exenterated. j Parsons. 

RETIN08C0PY (w Eye, Examination 
of). 

RETROBULBAR NEURITIS {sec Omc 
Neuritis anu Neuro-retinitis;. 

RETROFLEXION AND RETROVER- 
SION OF UTERUS {see Pelvic? 
Groans, Female, Displacements of). 

RETROPERITONEAL TUMOURS {see 

Abdominal Tumours, Diagnosis of). 

RETROPHARYNGEAL ABSCESS {sec 
Abscess, RETROPifARYNOKAL). 

RETROVERTED OR AVID UTERUS. 

— Retroversion and fl<‘xion of the gravid 
uterus is a compli(‘ation which gives rise to 
symptoms about the end of the third month 
of pregnancy if the fundus of the uterus is 
prevented by the promontory of the sacrum 
from rising above the ]>lane of the p»lvie brim. 
In many cases spontaneous correction of the 
displacement occurs before s^Tuptoms arise, or 
there may be a little, irritation of the bladder. 
If, however, the fundus remains caught up 


under the sacral promontory, the uterus is 
said to be “ incarcerated,” and bladder symp- 
toms suyiervcne until retention of urine re- 
sults, this being in many cases the first symp- 
tom to attract the patient’s attention. The 
condition is much commoner in multiparae 
than in primigravidsB, owing to the fact that, 
in the former, retroversion with flexion of the 
uterus is more common. 

Apart from the bladder S 3 rmptoms which 
commonly occur, retroversion is liable to cause 
abortion ; further, it is sometimes foimd in 
cases of severe vomiting of pregnancy. 

Diagnosis. — This is suggested by the symp- 
toms, and is confirmed by physical examina- 
tion. On abdominal examination a full bladder 
is felt, rising in some cases to the umbilicjus ; 
this is confirmed by passing a catheter. The 
bladder being emptied, the fundus of the uterus 
cannot be felt at the plane of the pelvic brim. 
On vaginal examination, the cervix is felt very 
far forward, being drawn up in some eases 
almost out of reach, behind and above the back 
of the symj>bysis pubis. Riinanually, the body 
of the uterus is not felt in the anterior fornix 
in front of the cervix, but can bo made out 
behind the cervix in Douglas’s jiouch. 

The only condition which is likely to be 
confused with this is ectopic, pre,gmancy with 
pclcic 1iW}mtocc]c, In the latter, however, 
pain will be a prominent symptom with some 
bleeding ; bladder symptoms will not be as 
evid ent ; the tumour is less definite and solid 
in (jonsistence than the pregnant uterus, and 
the body of the utenis, not much larger than 
normal, can be felt in front of the swelling. 
Ill rare instance's a fibroid or an ovarian cyst 
in the yielvis cf>m})licating pregnancy may 
cause retention of urine. 

Treatment. The general lines of treatment 
arc correction of the displacement, and the 
insertion of a pessary for a few weeks until 
the uterus has risen out of the pelvis. If the 
condition lias been discovered before retention 
lias occurred, correction of the displacement 
<*.an be carried out by the usual methods of 
ynilling on the cervix with a voJ sella and push- 
ing uj) the body of tlie uterus with two Angers 
in the vagina or rectum, aiding this manoeuvre 
by raising the pelvis. These manipulations 
should be carried out very gently, and if any 
difficulty is experienced an anaesthetic had 
better be administered. 

If retention of urine has occurred, the patient 
must be put to bed for a few days and cathe- 
terized eight-hourly. If she be kept prone 
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after the catheter has been passed, the uterus 
sometimes drops forward and spontaneous 
correction of the displacement occurs. If not, 
it is best to correct the position of the uterus 
by manipulation u’lder an ansDsthetic. AfU*r 
this a pt‘8sary is inserted for three or four 
weeks to prevent the uterus from dropping; 
back. 

As rcf^ards the bladder, a certain amount of 
weakness generally supervenes for some little 
time. 'J'he patient should be encouraged to 
pass her water naturally, after which a catheter 
is used to evacuate any residual urine that 
remains ; when there is none, the jiatient can 
be considered cured. ])uring (‘.atheterization 
a course of hexamine must be given. 

Gordon Lukeu. 

RHEUMATISM, ACUTE. Etiology.*- 

Acute rheumatism is still (‘lassified in treatises 
among the diseases of doubtful etiology, but in 
the last twenty years t lie })roblein has advanced 
a definite stage and it is now generally re- 
cogJiized to be an infection. 

Some hold that there is jirobably more than 
one variety of infection ; others, that its nature 
is unknown ; others, tlie writi*r included, be- 
lieve the caus<^ to be a diploco<*cus b<*longing to 
the large family of slreptoeocci. The diplo- 
coccus in (juestion has been isolated from the 
cardinal h»sions of tlu* disease both during life 
and after death, has been grown in ]mre culture, 
and has rejjroduced these lesions in rabbits and 
monkeys, from the diseased tissues of wliieli in 
turn it lias been isoiat<*(i in ]iur<; culture. 

Predisposing causes. Heredity . — Among im- 
])ortaiit causes prcdisjiosing to this infection, 
heredity is strongly in evidejice, being noted in 
about 58 per cent, of the cases in the private 
records of the late W. li. Cheadie. llcnid- 
itary cases must be distinguished from the 
rare examples of congenital rheumatism in 
which a mother suffering in jiregnancy from 
the acute disease infects the feetus through the 
placental circulation. 

Acute rheumatLsni is uncoiiLiiion under 
the age of 5, increases in frequency up to 
ljuberty, and then gradually diiiiinislies. 

Sex , — ^It attacks more female tlian male 
children, in the proportion of about three to 
two. 

Climate , — Although ubiquitous, the disease 
is most frequent and severe in temperate and 
changeable climates, particularly in autumn 
and spring. A disease of large cities, the in- 
cidence is favoured by cold winds and damp. 


I attribute importance to the dust of large 
towns, and find that a long spell of dry weather 
followed by cold winds is particularly danger- 
ous. I also attach much inqiortanco to cold, 
dam}> surroundings and liouses, in the belief, 
not that those arc causes of the disease, but 
that they favour it-s incidoiujc by lowtM-ing 
vitality and are potent factors in producing 
the chronic and obstinate forms of the com- 
plaint. In many instances where the claims 
of pyorrha'a have been ])ut forward I would 
lay more stress on the fact that such i>atients 
have come from riverside localities or from 
poor bouses which are damp and built on cold 
clay. There is, in fact, a fairly clear clinical 
distinction between cases of acuto rheiiniatism 
due to virulent inflection and those the result 
of an attack not originally of great violence, 
but aggravaled by cold and damp. Tlie latter 
group tends to develop librositis and arthritis 
of an inveti'rate typ(‘, the former to develop 
the severer forms of carditis. 

Epidemics,— There is evidence that waves of 
incri'ased fr*eqm*ncy, sometimes .liTecting quite 
a loculizinl area, may occur. Striking exam- 
ples which point to contagion are on record, 
but in comjiarison with the frequency of the 
disease arc exceptional. 

Other infections, such us scarlet fever, 
measles, influenza, anti diphtheria -diseases 
which cause tonsillar inlhimmation — may pave 
tlie way for a secondary invasion by the rheu- 
matic germ. I’his fact, in cases other than 
scarlet fever, is jierliaps not appreciated so fully 
as it d(\serves t-o be. 

Pathology. —The changes in the tissues pro- 
duced by file infection are remarkably uniform. 
Our knowh'dge of the essential jiathology is 
delicient owing to our ignorance of the nature 
of the rheumatic toxins, but the gross tissue 
changes are. well recognized. 

The various lesions ?nay be regarded as duo 
to local infections and the rheumatic nodule 
taken as the type. In this wc find three stages 
of tissue cJiange ; the outer zone showing con- 
gested blood-vessels and swollen connective 
tissue, the middle zone showing a leucocytic 
infiltration, and the innermost a small area of 
necrasis. A fortunate section of a nodule cut 
in an early stage will show tlie diplococci, 
generally on the outer edge of the necrotic 
area. 

All the cardinal lesions own the same features, 
namely, vascular dilatation, swelling of the 
connective tissues, leucocytic infiltration and 
necrosis, but the changes produced arc modi- 
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fied by the funotions of the affected part. 
Thus, the extremely vascular synovial mem- 
branes of the joints, exposed as they are to 
injury from pressure, resemble in severe cases 
crimson velvet in appearance, and many min- 
ute blood-vessels may rupture in them. The 
hcart-walJ with its comj)osite structure of con- 
nective tissue and muscle shows two types of 
injury — that to the connective tissue and its 
I>]ood-vcsscls and nerves, and that to the 
muscle. Fatty changes can readily be recog- 
nized in the muscle, and are duo to toxins. 

'J'lie effusions, whether pericardial, synovial, 
or j)leural, vary in character with the virulence 
of the infection. Thus, in rheumatic peri- 
carditis, if the infection is highly virulent the 
effusion is blood-stained, if less severe in the 
earlitjst stage, it is serous, and if more obsti- 
nate, sero-Iibrinous. It is generally recognized 
that, wliatever the exact nature of the rheu- 
matic toxins, they do not, liowever deadly, 
l»roducc ])UH. 

In the brain it is more difficult to discern 
the characteristics of tlie rlieumatic lesions, 
but we find the usual type of connective-tissue 
change in the pia mater, and, as elsewhere, a 
tendency to perivascular exudation around the 
niiiiute blood-capillaries. The nerve-cells show 
chroinatolysis and eccentric position of the 
ncclei, such as have been recorded in other 
cerebral infections and toxeemias. 

Much attention has been given to the sub- 
miliary nodules which are a feature of the 
connective-tissue changes in rheumatism. These 
1 look upon as representing a phase in the 
tissue reaction. They consist of fusiform areas 
formed by large sj)indle-shaj)ed cells, often 
iiuiltinuclear, around which lie jdasma cells 
and leucocytes, and arc slowly replaced by 
connective tissue. They have been much 
studied in the heart-wall by Aschoff, Coombs, 
and others, and arc of interest in this situa- 
tion because of their relation to the modern 
researches on disturbances of the cardiac 
rhythm as the result of injuiy to the A.V. 
bundle. 

Thus, in the pathology of acute rheumatism 
we sec multiide foci of infection, rajud de- 
struction of the dijdococci by leucocytes and 
connective-tissue cells, and the formation of 
scar tissue wdiere there has been necrosis. 

It would be an error to suppose that the 
tissue reaction to the infection always follow 
the same course. Three main types may be 
distinguished: (1) the acute, well exemplified 
by acute rheumatic arthritis ; (2) the fibroid. 


illustrated by mitral stenosis and chronic 
sclerosing pericarditis; and (3) the malignant 
type, in which the diplococci are not destroyed 
by the tissues, illustrated most clearly by rheu- 
matic malignant endocarditis. There may also 
be imperfect healing, with the resulting danger 
of survival of the infection in tho diseased 
areas. When once the general principles of 
the patliology of this disease arc understood 
clearly, we can explain with ease its many 
symptoms, and need not exalt to a separate 
entity a fibrositis occurring in the rheumatic, 
nor invariably i)ostulatc a supcrimj)osed in- 
fection when malignant endocarditis develops. 

Symptomatology and clinical course in 
childhood , — ^It has been the custom to give 
a description of acute rheumatism as it occurs 
in adult life and to draw clinical distinctions 
between tliese symptoms and those met with 
in childhood. Its nature is, however, more 
correctly presented by describing its course in 
childhood and then laying emphasis on tlie 
changes in its behaviour when it occurs in the 
adult. 

In childhood, then, the lesions are wide- 
spread. Though all are not yet well known, 
some occur so frequently that they liave been 
termed “ manifestations ’’ of the disease. At 
the onset of the illness sevei’al of these mani- 
festat’ons often aj)pear together ; in severe 
cases nearly all of them may be seen within a 
short ])eriod. 

Thus, we often find a sore throat associated 
with arthritic [)aius and endocarditis, and chorea 
with heart diseas(\ In a severe case an ery- 
thema, rapid anaemia, nodules, and pleurisy 
may be added. On the otiier hand, one organ 
may be singled out for attack, almost to the 
exclusion of others ; for example, the heart ; 
or the brain in cases of repeated chorea. On 
close inquiry it is generally discovered that the 
X)redomiuant lesion is not quite solitary, the 
other organs being affected so lightly in com- 
jjarison that the symi)toms are easily over- 
looked. 

In very severe cases, diarrhma and vomiting 
with great muscular weakness may occur. The 
symptoms will then ijrobably develop along 
X)articular lines dcx)ending upon tho organs 
most affected. 

The cases which commence insidiously may 
show various indeterminate symptoms, such 
as lassitude, auoeinia, persistent but slight fever, 
headache, fleeting pains in the tendons, muscles, 
and epigastric region, epistaxis, irritability of 
temper, and nervousness. It is only in very 
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exceptional instances that subcutaneous nod- 
ules are an early and prominent symptom. 

The course of the illness is necessarily very 
variable, because so much depends upon which 
organs are most severely attacked, and upon 
the niunber of manifestations. 

In childhood we should not regard acute 
rheumatism as an infection running a definite 
course as tyx>hoid fever does, but realize that 
it may extend, with remissions, over many 
months. Thus, an attack of arthritis and 
carditis may be followed by chorea, and 
nodules may then appear, and possibly a llcct- 
ing erythema. Exceptionally a cose may prove 
fatal after eighteen months or more of con- 
tinued rheumatic activity ; there may be no 
evidence of fresh infection, and we arc left 
with the conviction that the child had never 
recovered from the original attack. Emphasis 
has been laid upon these points in the history 
of acute rheumatism because they explain the 
great difficulties that arise in attempting to 
give an adequate account of the clinical syni])- 
toias. A knowledge of them also puts us on 
our guard against accepting the view that an 
absence of a history of arthritis is evidence, 
against the rheumatic origin of obvious heart 
disease or chorea in a particular case. 

Childnm seldom succumb to their first attack. 
The two great dangers of the disease are — 
(1) the tendency to rejicated attacks, and con- 
sequent liability to death from renewed assaults 
upon the heart ; and (2) tlie damage done to 
the mechanism of the heart by scar-formation, 
which in later yejirs often results in death from 
chronic morbus coi'dis. 'J’hough, in i)roportion 
to the incidence of the disease, death is rare in 
a first attack, this event may certainly occur, 
particularly in very young children with a 
strong hereditary tendency. 

The most important manifestations of acute 
rheumatism in childhood are — 

1. Carditis. 

2. Arthritis, fibrositis, and teno-syiiovitis. 

o. Chorea. 

d. Sore throat. 

5. Cutaneous manifestations, such as ery- 
thcnuita and purpura. 

C. Subcutaneous nodules. 

7. Pleurisy and respiratory ailcctions. 

8. Progressive anflemia. 

9. Hyx)erpyrexia, which is rare in this 

country. 

1. Cardio-vascular manifestatioxis {ffce also 
Endocarditis; Myocarditis; and Pericar- 
ditis). — The rate at wliicli these lesions develop 


varies greatly. Their onset may be so gradual 
and lacking in symptoms that examination of 
the heart with care in all cases of suspected 
rheumatism remains a cardinal rule, llaro 
lesions are arteritis and phlebitis with thronibosis. 
The latter sometimes implicates the superior 
vena cava and its tributaries, at other times 
the veins of the lower extremities. 

2. Arthritis. — This is seldom severe in child- 
hood. The larger joints are usiuilly afiected, 
but the articulations of the fingers and toes are 
not uncommonly aitiicked at this age, and a 
condition resembling acute rheuiuatoid arthri- 
tis with wasting of the muscles may result. 
Occasionally an acute swelling of the meta- 
tarso-phalangcal joint of the great toe simu- 
lating a gouty arthritis is met with. Luinhafjo 
and fibrositis in olher muscles, as for example 
the cervical, may occur in childhood, and 
truo-sifHfwitis, ]Kirticularly in the hamstring 
muscles, is fre(juent. There may be mucJi ]>ain 
with remarkably little articular swelling. The 
arthritic manifestations subside rapidly, as a 
rule, but the pain connected with fibrositis may 
l>rove obstinate, even in tlie young. 

3. Chorea may occur at any period in a 
rheuiiuiuc attack and, iiJ girls, is often for 
several years the sole predominant lesion. It 
may even remain the only i)roinineut inanifcs- 
tation of tlie disease. Jl-s ous(‘t may be very 
gradual, or acute and even abrupt, and the 
attacks may be of all gru'hiS of severity. The 
mild cases are often protracted, wiiilcthe acute 
cases may terminate rapidly. Six weeks is fre- 
qin*ntly given as the usual duration of an 
attack, but this is a favourable e.stimate so 
far as London children are concerned. Other 
nervous disturbances must not be overlooked 
in rbcmiiatisin, such as undue nervousiKiSS 
and emotional disturl>anee, persistent lieadaehe 
and mental change. Symptoms suggestive of 
]>erij>heral neuritis arc occasionally met with 
in attacks of chorea. 

4. Sore throat. — The throat jiiay be red and 
glazed, or there may be deposits between the 
follicles or a membranous exudation. The 
cervical glands are frequently enlarged, and 
adenoids or catarrhal rhinitis may coiux^licate 
the tonsillar condition. 

5. Cutaneous manifestations.— mar- 
ginatum and erythema 2fajJidatUin are the most 
frequent. These may ap^icar as solitary lesions 
or, more frequently, during an attack in com- 
pany with other manifestatious. Erythema 
marginatum appears as rings of a pink colour, 
slightly raised, and varying much in size and 
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distribution. With its onset there may be 
irritation or tingling sensations, and a stain is 
left by the fading rash. In the papular form 
the pax)ules come out in crops, vary in size, 
are generally situated on the dorsal surfaces 
of the extremities, and leave a stain in fading. 
Purpura occurs either in connexion with the 
erythemata or alone. It may be very severe, 
may take the form of numerous small macules 
scattered over the lower extremities, or may 
produce an irregular tracery over the legs 
caused by interlacing lines of haemorrhage. 
Bullous eruptions arc inu(‘h less frequent. 
Psoriasis appears to me to be an occasional 
result of rbeuniatisni. Erythema iiiodosum^ 
though looked ujjon by some as tuberculous and 
by others as a special disease, is undoubtedly 
closely allied to acute rheumatism in some in- 
stances, if not a direct result of that infection. 

G. Sabcutaneous nodules. — These lesions, 
which arc inllainmatory exudations and not 
fibrous noduhis, ajipear over bony prominences 
and along tendons. They arc met with on the 
back of the head, around the elbow-joints, on 
the patclIuD, over tlie vertebral spines, on the 
ankles, and less fiequently on tlie crests of the 
ilia and the spines of the scapula) ; they may 
even occur on the malar bones. Common sites 
arc the extensor tendons of the lingers and 
toes. The nodules vary in size from a pin’s 
head to a small marble, and arc often best 
detected by sight, when the light is thrown 
obliquely and the skin gently stretched. They 
are })aiulcss, and can be moved under the skin 
when gently i^ressed upon ; sometimes they arc 
abundant ; they usually disap^Kjar entirely, 
although the larger ones may take months in 
the process. Very occasionally they arc the 
most obvious manifestation, but as a rule they 
would be of no practical inq^ortance were it 
not that they are a warning of a type of rheu- 
matism in which the heart is jjarticularly liable 
to suiler. This fact makes tliem one of the 
most inU'resting and important manifestations 
of the disease, and one almost confined to 
childhood. 

7. Respiratory mani!estations.—Pk;um^ fre- 
quently occurs wlieu there is pericarditis, and 
is scro-fibrinous in character. When the in- 
flammation affects the jdeurie where they over- 
lap the pericardium, pleuro- pericardial friction 
may be heard. This sign must be distinguished 
from pericardial friction by its respiratory and 
cardiac rh}*thuis ; its import is less serious. 
The frequency with which rheumatic ideurisy 
occurs alouc is difficult to estimate. In ex- 


ceptional cases the effusion may be sufficient 
to require paracentesis, and the ^plococcus has 
been isolate from the exudation. There is no 
unusual feature in the pleurisy, but it is a 
painful complication in carditis. 

Pneumonia, broncho-pneumonic in distribu- 
tion, is one cause of an unexpectedly high 
temperature in acute rheumatism apart from 
hyperpyrexia, and may be overlooked from 
a desire not to disturb the patient. Acute pul- 
^nonary esdema is a rare but dangerous condi- 
tion. The physical signs arc characteristic, for 
finct crepitations appear in the upper lobes of 
the lungs and are accompanied by great re- 
spiratory embarrassment. 

liirsch and others have described rheumatism 
of the crico-arytenoid joints with accompanying 
laryngitis. 

8. Anssmia. — ^Few diseases x>i^oducc a more 
rapidly progressive ana)mia. During the active 
l)hase the red blood-corpuscles fall quickly in 
number, and recovery from this condition may 
be very slow. The haemoglobin is also dimin- 
ished. There may be a moderate leucocytosis 
or, more rarely, one which is considerable. 
In the virulent form of the disease severe 
haemolysis may occur. 

9. Hyperpyrexia (cerebral rheumatism). — 
This formidable complication usually occurs in 
the third or fourth week of the disease, though 
it may sux)ervene after the temperature hi^ 
been normal for days. Ucadache, sleepless- 
ness, vomiting, and delirium are convincing 
signs, and frequency of micturition and cuta- 
neous hyx>er8esthcsia have occasionally been 
recorded. The temperature may rush up with 
a bound, or rise slowly at ffrst and then leap 
to 107® F., or even to 110® F. The i)atient 
becomes semiconscious and the breathing irre- 
gular. There are spasmodic twitchings, the 
pupils arc contracted, and the face is livid. 
The other signs of active rheumatism may 
abate during the hyi)erpyrexia. The condition 
is one of extreme danger, oven when the treat- 
ment is prompt. 

Fortunately, not all the cases of hyper- 
pyrexia arc of this severe tyx)c ; in inilder 
examples, though the cerebral symptoms ore 
prominent, the temperature does not rise be- 
yond 105® F. Several minor attacks may 
occur in the course of a single attack of acute 
rheumatism. It is imusual to find any gross 
lesion after death. 

Besides the manifestations of the disease in 
childhood described above, the following may 
be mentioned : — 
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10. Alimentary distorbancee. — Rheumatic 
children arc liable to attacks of vomiting and 
fever accompanied by tlie passage of pale 
stools, and also to mucous colitis. In adults 
acute dilatation of the stomach and painful 
distension of the colon may cause serious symp- 
toms, particularly if associated with carditis. 

Peritonitis is a rare event. I incline to the 
view that acute rheumatism is a cause of 
appendicitis. 

11. Acute nephritis may result from the 
rheumatic infection, and it is woilh consider- 
ing whether the chronic infection may not 
cause interstitial nofihritis, for granular kidney 
is frequently met with in women suffering from 
advanced mitral stenosis. 

12. Mastitis. — ^Mastitis occ urs in rlieumaiic* 
female children between tlie ages of 10 and 13 
years, but whether rhcmniatic in origin is not 
yet proven. 

13. Thyroiditis has been described, and in 
chorea some swelling of the thyroid gland is 
occasionally noticed. The association of rheu- 
matism with Graves’s disease has been long 
recognized. 

14;. Ocular manifestations are rare, but acute 
irido-cyclitis has been recorded in cases which 
were not gonorrhceal in nature. Conjunctiv- 
itis occurs more frequently. 

15. Sialodochitis flbrinosa. — I have observed 
recurrent parotid swellings during acute rheu- 
matism. 

Symptomatology of acute rheumatism 
in die adult. — If we follow the story of a 
child, subject to attacks of acute rheumatism, 
into adult life we often find that the tendency 
to acute attacks diminishes and the. manifesta- 
tions decrease in number, while otherwise the 
character of the disease alters but little. On 
the other hand, we aLso meet with acute first 
attacks of what is often termed articular rheu- 
matism or rheumatic fever in the adult. 

The illness commences with a chill and migra- 
tory pains in the joints and muscles. Home 
passing soreness of the throat is frequent, and 
the temiierature is raised. Then one or more 
of the larger joints become swollen. There 
may be an erythematous flush over them ; the 
synovial cavities become filled with fluid and 
the periarticular tissues swollen. The tendons 
around these joints are often imxdieutcd. Pain 
is intense and even agonizing, but no suppura- 
tion occurs. The onset of inflammation is 
rapid, and the subsidence in any joint may be 
equally abrupt, but the arthritis usually flies 
from joint to joint. There is general malaise. 


and the tongue is thickly coated with a white 
fur. The pulse is febrile, full and bounding. 
A striking symptom in this group of cases, 
but one which is sometimes also met with in 
young children, is jirofuse sour sweating with 
an eruption of sudainiua. The temperature, 
though raised, follows no definite course, the 
duration of the pyrexia varying on the average 
from two to four weeks. The urine is febrile, 
the urea and uric acid being increased and the 
colour deep. Albumin may appear in small 
quantities. AncDinia results from a severe 
attack, and there is an increase in the fibrin 
of the blood. There may be acute cardiac 
dilatation, mitral endocarditis, or, in grave 
cases, a pancarditis. Pleurisy and pneumonia 
may occur, and in rare instances hyperjiyrexia. 
In a favourable case tlie fever gencM’ally sub- 
sides ill three weeks, leaving the ])atient with 
stiffened muscles and weak joints, which usually 
respond rapidly to appropriate treatment. 

Unfortunately, the course of articular rheu- 
matism may be greatly prolonged by relapses. 
These are more frequently met with in the sub- 
acute cases, and may prolong the illness for 
many weeks. The iiatient becomes intensely 
dejiresst.'d, anwmic, and weakened by the pain 
and continued activity of the disease, and may 
finally succumb to active carditis. Death, 
liowever, is very uniisjal in atmie articular 
rheumatism ; when it occurs it is the result 
of a severe carditis or liyncrpyrexia, or, very 
larely, of acute dilatation of tlie stomach. 

Recovery may bo conijilete or be rendered 
iui])erfect by cardiac affections or by an un- 
usual obstinacy in the arthritic lesions, so that 
troublesome stiffness and partial crippling re- 
sult. in such cases complete restitution of 
healtli may be very slow. 

The following are some clinical differences in 
the behaviour of acute rheumatism in the adult 
as compared with its behaviour in the child : — 

1. The manifestations are less varied. 

2. Heart disease is less frequent and so veto. 

3. Articular symjitouLS arc more severe. 

4. Sweating is more frequent. 

5. Nervous symptoiiLs, notably chorea, are 

less frequent. 

0. Hyperpyrexia is probably mure liable to 
occur. 

7. Subcutaneous nodules are less fretiucnt. 

8. Malignant rheumatic endocarditis is 

more frequent. 

9. Anaemia is less profound. 

10. The tendency to drift into the rheumatic 
state is less prominent. 
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Diagnosis in the child. — The most urgently 
needed diagnosis is that between acute rheuma- 
tism and osieo-myelUiSy for an error may cost a 
life. The onset of osteo-myelitis is usually more 
acute and the appearance of the patient more 
suggestive of sepsis. High fever, rigors, and 
delirium may occur. Pain is often extreme and 
limited to the region of the epiphyses rather 
than to the articulations, and the lesion is 
usually solitary, the limb becoming intensely 
inflamed and sometimes brawny. 

Atvic jpoliomyditis , — At first sight there 
would seem to be no likelihood of confusion, 
yet experience proves that in cases in which 
X’ain is a x>i‘omiiLent feature, the distinction is 
not always easy in the early stages. Loss of 
reflexes, ra])id muscular wasting, and the ab- 
sence of arlhritic swelling and morbus cordis 
are valuable diagnostic points. 

Infantile scw'vy , — Acute rheumatism is very 
unusual in children under 2, and at that age 
scurvy should always be uppermost in the mind. 
G'he periosteal swellings, purple swollen gums, 
ccchymoses, haemorrhages, and faulty diet serve 
to distinguish the two conditions. Treatment 
rapidly makes the j)o8ition clear 

Congenital syphilis, — (1) Epiphysitis and peri- 
ostitis, causiug sometimes a pseudo-paralysis, 
occur in infancy, and the stigmata of syphilis 
will point to the correct diagnosis. (2) Syphi- 
litic arthritis in older children is generally 
singularly painless, and often confined to the 
knee-joints. With it are often associated inter- 
stitial keratitis, pc'g teeth, and deafness. The 
result of the Wussermann reaction aifords 
valuable evidence. 

Gonococcal arthritis shows itself in the first 
five weeks of life and is associated with oph- 
thalmia. Gonococci may be demonstrated in 
the effusions. 

Acute jmcuniococcal artlirUis is generally a 
complication of imeumoiiia and emxiycma, and 
may be 8U])puratiYC. 

Acute tuberculous arthritis . — The diagnosis 
may be extremely difficult, although the i)res- 
euce of tuberculous lesions elsewhere, the 
demonstration of tubercle bacilli in the arthritic 
exudation, and the absence of a history of 
acute rheumatism usually suffice to settle the 
question. 

Meningococcal arthritis may bo distinguished 
by the isolation of the micro-organisin from the 
arthritis exudation, or from the cerebro-spinal 
fluid after lumbar puncture. 

StilVs disease usually commences before the 
second dentition. Its course is protracted, the 
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swelling is mostly periarticular, muscular wast- 
ing is conspicuous, and ansemia, p 3 rrexia, and 
sweating are prominent. The lymphatic glands 
and spleen may be enlarged, and, if the heart 
is aflected, it is by a terminal pericarditis. 
Salicylates have no influence on the tempera- 
ture or course of the disease. 

Arthritis deformans is comparatively rare, but 
remarkable examples do occur, with lipping and 
bony outgrowths, extreme muscular wasting, 
and absence of cardiac lesions. 

Hcsmophilia oc.casionally causes painful arth- 
ritis, by hfismorrhage into the synovial cavity. 
The abrupt onset and the history and sex of 
the patient usually lead to the correct diag- 
nosis. 

Appendicitis may be simulated by acute 
rheumatic arthritis of the right hip-joint. 
Freedom of the movements of the joint is a 
distinctive i)oint. 

Diagnosis in tlie adult. ArthrUis defor- 
mans . — ^The symmetrical implication, particu- 
larly of the smaller joints, the rapid wasting, 
the failure of salicylates to relieve the x^ain, the 
persistent tachycardia without valvular dis- 
ease, and the protracted course are among the 
distinguishing features, but there are excep- 
tions to almost all these diagnostic indications, 
and it is probable that acute rheumatism may 
be one cause of arthritis deformans. 

Gout occurs usually after 30 years of age. In 
a classical case the occurrence of tophi, the 
violent x>uin and great swelling and redness of 
the mctatarso-xihalangeal joint of the great toe, 
with the absence of endocarditis, are all im- 
portant points. It is i)ossible that acute rheu- 
matism may precipitate a gouty attack in a 
X)atient in the gouty state. 

Gonococcal arthritis often causes difficulty. 
The stubbornness of the arthritis, the frequency 
of iritis, and the painful plantar fascia) are sug- 
gestive. A history of urethritis and prostatitis 
is of x^rime imx>ortanco. The isolation of the 
gonococcus is conclusive. 

Pywmic arthritis^ in both adults and children, 
may lead to error. Iteliance must bo placed 
on the history, the occurrence of high irregular 
fever, rigors, and prostration. Subcutaneous 
abscesses may form, and the heart, though 
rapid and feeble, is generally free from endo- 
carditis. Withdrawal of fluid from an articu- 
lation will establish the diagnosis. 

Prognosis. — The prognosis is concerned 
with the danger to life during an attack, the 
general outlook as to the future, and the 
liability to recurrences. 
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A first attack is not usually dangerous to 
life. The chief exceptions to this statement 
are furnished by the occurrence of hyper- 
pyrexia, the mortality of which under the most 
careful treatment is nearly 50 per cent., and 
of acute carditis, which is especially dangerous 
in children under 6 years of age. When one 
manifestation follows another and the child 
drifts into a state of rheumatic toxaemia, the 
outlook is grave. In adults prolonged cases 
of a somewhat similar type may end fatally by 
cardiac failure, and in this connexion special 
mention must be made of dilatation of the 
stomach and colitis, w'hich may add much to 
the gravity of the illness. 

The younger the child, the greater the lia- 
bility to cardiac complications, and in both 
child and adult it is the cardiac lesioiis which 
usually determine the future. The juognosis 
of these lesions is considered mider Kndocak- 
DiTis, Acute; Myocauiutis; Veuioauditis. 

The patient’s home surroundings greatly in- 
fluence the prognosis. Poverty and damp and 
insanitary houses arc serious factors. 

The liability to recurrences dei^cnds in i)art 
upon the general surroundings, the history of 
a strong family tendency, and the age, but in 
all probability the character of the infection 
also exerts an important influence. It is diili’ 
cult with our present knowledge to estimate 
this latter factor except by the actual course 
of the illness. 

Treatment. Preventive. — The first con- 
sideration is that of prevention, for we have 
unfortunately no remedy that controls rheu- 
2 natic heart disease. 

Children wilh a family history of acute rheu- 
matism should, if possible, be removed from 
unsuitable houses and surroundings. Atten- 
tion should be paid to recurrent attacks of 
tonsillitis, and in such cases the tonsils should 
be enucleated. Parents and teachers in schools 
should bo instructed in the nature and com- 
mon manifestations of the disease. “ Crow- 
ing pains,” emotional disturbances with irre- 
gular movements, headaches, lassitude, and 
shortness of breath on exertion are early 
symptoms which should receive immediate 
attention. 

“ Rheumatic ” children need sympathetic 
handling. Nervous and easily tired, full of 
enei'gy but with little reserve strength, they 
require considerably more rest than the normal 
child of the same age, and the tendency for 
the disease to develop in the late autumn and 
early spring points to particular care as to 


their clothing and protection from inclement 
weather. 

The greatest care should be taken to allow 
ample time for convalescence from a first 
attack. 

Management of the acute attack.— In tlio 
case of an adult, helpless with a severe attack 
of acute articular rlLcuinatism, strong nurses 
arc very advisable. The sick-room should bo 
airy but not draughty, the bed of a convenient 
height and not too wide. The patient, clothed 
in a light flannel night shirt, sliould lie between 
soft blankets on a firm mattress. 

The (Uvt should be fluid, (ionsisting cliiefly of 
milk diluted with water, soda water, or barley 
water. If necessary the milk may be 2)cptou- 
ized or citrated (sod. cit. 20 gr. 1o I j>int ol 
milk). An adult will take about three or four 
pints of milk and water in the twenly-foiir 
hours, and, when he is thirsty, may sip home- 
made lernonadt* to which potassium bicar- 
bonate (20 gr. io 1 jtint) lias been uddinl. 
Stimulants aiv. only needed for emergenc.ies. 

During couvah*sc(‘ii(*e childreii and most 
yonug adults eaii take light meals, such as 
fish, tjhicken, and eggs. 1 have no belief in 
the curtiiilment of these foods, unless tlnu-e is 
clear indication of the lucstmee of renal dis- 
ease or the patient is elderly and with gouty 
tendencies. 

Medimiial and local Irmlmcnl . — The acute 
articular form is tliat whic’ reacts wc^ll to the 
sali(j ylal es. Whiui commejiciiig the. treatment 
the bowels sliould h(5 W'ell opened. At first 
calomel, followed by a saline, is generally indi- 
cated ; afterwards milder aj»erhmts such as 
Jiquorict*, sejiua, and cascara are suHic-ient. 

For a strong adult the following mixture may 
be given every two Lours for six doses, then 
every three hours for four doses, and then 
every four hours : — 

Sod. salicyl. gr. x\. 

Sod. bicarb, gr. xv, 

S>r. ziugib. Il^xx. 

Aq. chlor. ad 5i. 

Some prefer to use asjmiii, but it should be 
given with plenty of water, for, when pushed, 
it is liable to upset the digestion. 

In some cases the pain is so severe that it 
may be necessary to give, in addition to the 
salicylates, 10 gr. of Dover’s powder, or liq. 
morphintt) hydruchloratis, or nepenthe. 

Local ax>piications should be such us do not 
require frequent disturbance of the patient, 
and warm wool answers this purxiose. 
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Fuller’s alkalinc-and-opium lotion can also 
be used ; the formula is : — 

1^ Pot. bicarb, gss. 

Tr. opii 3 b 
Glyccr. Jii. 

Aq. ros. ad §xii» 

Fiat lotio. To be applied warm. 

When dealing witli an asthenic case it may 
be necessary to combine tincture of nux vomica 
or sal -volatile with the salicylate of soda. 

For a child of 10 years, an average dose of 
salicylate of seda is 10 gr., combined with 
bicarbonate of soda, 5 gr. I do not consider 
it necessary to give double the dose of bi- 
carl mnate of soda to that of the salic.ylatc, as 
has been widely recommended. Salicin is the 
safest drug for very delicate children, given 
as a ])owder in milk in 10-20-gr. doses. Every 
I>ractition(;r who is inclined to jmsh the sali- 
cylates, parti<*ularly in the cas(‘ of children, 
should be well acquainted with the symptoms 
of th(».ir toxic action. Among the most im- 
portant of these arc deafness, giddiness, dim- 
ness of vision, and frequent micturition. Head- 
ache and obstinate vomiting, a slow and irregu- 
lar pulse, with feeble cardiac sounds and cold, 
clammy extremities, are more severe signs. 
In rare case^ death may occur, })rcccded by 
slow and deep breathing and coma. 1 have 
seen all these sym])toms, and Laugmead 
also has directed especial attention to these 
dangers. 

When the case is l unning a favourable course 
the tcjjjpc.rature falls and the pain subsides, 
but the Sill icy late treatment should be con- 
tinued, in diminisliing doses, for at least a 
fortnight after the temperature has reached 
the normal line. 

Quinine is a useful drug during convales- 
cence, and colloidal iodine in 3-min. doses may 
liel]) to ])roinote recovery of the swollen tis- 
sues, and is taken more easily than iodide of 
potassium. When tliere is much aueemia, iron 
and arsenic in alkaline solution are indicated, 
but with the adult there is need for caution 
in the use of iron, for there is considerable 
evidence that residual pain after the attack is 
liable to increase when the stronger acid pre- 
parations arc used. 

Massage is a valuable aid in restoring strength 
to the stiffened limbs before any atteiiipt is 
made at walking, and there can be no doubt 
that baths and douches at a spa accelerate 
this phase of the recovery. 

Many acute cases run a favourable course on 


these lines of treatment, but others, especially 
those of a subacute type, continually relapse. 
The crux of the situation lies in the cause of 
these relapses. Some attribute them to chill, 
others to too lavish feeding, others again to 
piematuie exertion. I admit all as possible 
iactors in particular cases, but believe the 
explanation lies in the nature of the infection, 
wliich, if the tissues do not respond actively, 
is characterized by waves of exacerbation, as 
tlie severe carditis of childhood illustrates. 

No one, so far as 1 am aware, has discovered 
a method of destroying the dii)lococcus in the 
tissues, and the problem in these cases is how 
to rouse a patient’s resistance to the infec- 
tion. No one method has succeeded, and some- 
times evej-y attempt has proved a miserable 
failure. For a strong patient, sudden pressing 
of the salicylate treatment may succeed by 
giving relief from pain and consequently allow- 
ing sleep and rest. In other cases it is worse 
than useless, and for such the pain may re- 
quire opiates, and tlie general prostration 
stimulants and tonics. The sick-room may 
be dull, dark, and cold, or a liquid diet may 
be persisted in over-long. A single joint may 
be the obstacle, and need careful splinting. 
In spite of all difficulties and risks, it may be 
necessary to move the patient to a more suit- 
able locality or to a nursing home where radiant 
heat and cataphoretic treatment can be ob- 
tained, or to a hospital where more efficient 
nursing is available. 

An English winter is better avoided after 
a severe attack of articular rheumatism. A 
sunny inland locality and a gravel soil are the 
most suitable. 

Cardiac rheumatism. — The leading indica- 
tions are : — 

Immediate rest. The assistance of trained 
nurses is most valuable. 

The relief of pain and distress. 

'J’he avoidance of all strain upon the heart. 

Care in convalescence. 

The chief external applications for relieving 
l)ain in pericarditis are the ice-bag, leeches, 
and hot applications, including hot wool. The 
drugs that are of most value are considered 
under Endooauditis, Acute; Mvocaruitis; 
and Pericarditis. Convalescence is prolonged, 
and sliould be marked by steady forward pro- 
gress and not by abrupt changes. 

Acute rheumatism with hyperpyrexia. — ^The 
most successful method of treatment has been 
the use of the cold bath. The condition is 
urgent, the treatment anxious. The patient is 
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lowered into a bath of a temperature of 76® F., 
and to this blocks of ice are added. There 
is danger of collapse, and all roust be in readi> 
ness for removal of the patient and for com- 
bating shock. The temperature roust be taken 
frequently while in the bath and the pulse 
watched closely. 

It must be remembered that the tempera- 
ture will fall after removal from the bath, so 
that if a patient is placed in the water with a 
temperature of 107® F. he should be removed 
when it falls to 103® F. Twenty minutes is 
about the average time. It may be necicssary 
to repeat the bath more than once. 

The use of phenacctin, phenazone, and simi- 
lar drugs is not advisable, as they are too 
depressing when associated witli the cold-bath 
treatment. 

If there is no convenience for giving a bath, 
a sheet wrung out in cold water may be wrapped 
round tlie patient, who is tlien rubbed with 
blocks of ice. This inetliod also involves con- 
siderable shock and requires the same ]>Te- 
cautions in its employment. 

Vaccine- and semm-therapy. — The question 
naturally .arises why, if acute rheumatism is 
an infection due to a dii)lococcus of the strepto- 
coccal group, success has not hitherto followed 
the employment of vaccines and fcrums. Jt 
must be remembered that the acceptance of 
the micTobic view of the cause of acute rheu- 
matism has been very half-hearted in this 
country ; although nearly twenty years liavc 
olaj)sed since tJie first papers on the subject 
were publislied, no serious attemj)t lias yet been 
made either to corrolioraki or better the ex- 
])lanation. Had this been the case and had 
there been corroboration, doubtless by this 
time vaccines w^ould have been used and many 
attempts made to procure a successful serum. 

1 liave treated obstinate cases with a vaiicine, 
but can report no real success. 1 liavc also 
tried a serum in a considerable number of 
(iases, but with no definite results. ^J'he whole 
subject., however, r(‘quir<»s prolonged investi- 
gation, and at present is engaging close atten- 
tion at the Hosjiital for Si(;k CUiildren, (Jreat 
Ormond Street. 

Much has been written about the rheumatic 
phylacogen of Schafer. Phylacogens are neither 
vaccines not serums, but sterile aqueous solu- 
tions of metabolic derivatives generated by 
bacteria when grown in artificial media. I am 
not prepared to accept Schafer’s statement, 
which forms the basis of his phylacogen theory, 
that rheumatic infections are essentially mixed 
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infections. The phylacogen has been given sub 
cutancously and intravenously. The initial 
subcutaneous dose is 2 c.c., and this is gradu- 
ally increased to 10 c.c. A dose is given daily 
unless there is some reaction. The intravenous 
dose is 0-6“5 c.c., rejicated daily for six days. 
There may be severe reactions, particularly 
after intravenous administration, such as rigor, 
high fever, headache, malaise, an<l rapid action 
of the heart. 1 am very doubtful of the value 
of causing a severe reaction of this kind in a 
case of acute rheumatism, and personally jirefer 
Nature to Science on such an occasion, and 
with su(ih an alternative. 

lladium in the treatment of acute rheuma- 
tism has not met with obvious success, although 
for the chronic forms much importance lias 
been attaidied to ihs jiresence in spa-waters. 

Surgical treatment.- -The early surgical treat- 
ment of the joints in niMiie rlieuiiiatism lias 
been advocated, with the end in view of 
jirevcnting cardiac lesions arising by iiifee.tion 
spreading from these, local foci. The rationale 
of this seems to me faulty, and on this ai^count 
I do not advocate the procculure.. ’riu‘. cardiac 
infection more probably arises from the gimeral 
invasion of the systi m than from the locail 
lesion in the ai*ticnlatioiis. j l>oyjvTON. 

RHEUMATISM, CHRONIC.- No useful 
purpose is served by keejiing this title ; it is 
mentioned Jiere merely bee.* ise it is commonly 
employed to denote any pain in joinhs, liones, 
muscles, tendons, or fascia?. It has no dis- 
tinctive pathological basis, nor is it applicable 
to any syinptom-comjilc.x or morbid entity. 
The recognition and scjiaratiori of true rlicu- 
irintism, of osteo-arthritis, of rheumatoid arth- 
ritis, of gout, and of inflanimation of fibrous 
tissues, has robbed it of any scientific signi- 
ficance. Muscular jiaiiis are considiTed under 
M Y A Lf J I A . ^ , pjjjf JK L aNO MK AU . 

RHEUMATISM, GONORRHOEAL (see 
Gonohkthka). 

RHEUMATISM, MUSCULAR (vec Mval- 
oia). 

RHEUMATOID ARTHRITIS.--A subacute 
or (jhronic joint-disease of uncertain etiology, 
most common in young females, polyarticular 
and symmetrical in distribution, and involving 
small joints rather than large, and soft parts 
rather than hard, though the hone and car- 
tilage undergo atrophic changes ; it is asso- 
ciated with constitutional disturbance, runs a 
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prolonged and progressive course, and gives rise 
to gross deformities and crippling. Ostco-arth- 
ritis is de^icribed separately under its own name. 

Etiology. — Many of the clinical features of 
the disease suggest an infective origin, hut of 
this there is as yet no accepted bacteriological 
proof, though during the last twenty-five years 
numerous investigators have claimed the dis- 
covery of responsible micro-organisms. Many 
observers, including the writer, have obtained 
uniformly negative results on bacteriological 
examination of synovial fluid from afTcctcd 
joints, though trying all the usual laboratory 
media aerobically and anaerobically. In one 
rase the writer cultivated a streptococcus from 
synovial membrane excised inira vitam^ but 
numerous other cultures from similar material 
were sterile. The most promising recent work 
is that of llosenow, who investigated the bac- 
teriology of excised lymphatic glands in the 
vicinity of affected joints, and obtained posi- 
tive results in a high proportion of cases, find- 
ing in most instances streptococci, but somc- 
tijiies Ji. w(»lchii, sta])hylococci, or 11. mucosus. 
In some cases several different organisms were 
cultivated from the same gland. The very 
diversity of the organisms obtained, and their 
nature, arouse some scei)ticism as to their 
being conc.erncd in the etiology of what many 
observers believe to bo a specific disease. 

It is doubtful if such chronic infective foci as 
septic gums, tonsils, ears, etc., arc more common 
in sufferers from rlnnimatoid arthritis than in 
the r(*sf. of the eonimuiiity, and it is quite certain 
that there, are many eases of this disease in 
which, however carefully we search, no sort of 
s(‘])tic. focus can be demonstrated. IVorrlia'a 
orotljer se])tic. foci are undoubtedly Hie cause 
of some cases of polyarthritis wliich can be 
arrested by wholesale dental extractions, or 
by vacicinc or other treatment directed against 
the septic focus; but certainly some of these 
cases should be classed as “ chronic septic 
arthritis ” rather than as true rheumatoid 
arthritis. Chronic septic absorption from the 
colon has been held responsible for this, as for 
many other diseases, often on quite inadequate 
grounds. 

In a certain number of cases the onset has 
followed more or lo.ss closely childbirth or a 
miscarriage, and sometimes it is associated 
with menorrhagia or other uterine disorders. 
Not infrequently some acute infection, such as 
influenza, seems to start the trouble. Worry 
or exposure to damp is blamed by some 
patiente ; but in many instances there is no 


known exciting cause for the disease, which 
arrives “ out of the blue.” 

Ponect and his school have tried to prove 
that rheumatoid arthritis is a sort of ** para* 
tuberculosis,” postulating a very attenuated 
tuberculous virus and a high degree of resist- 
ance on the part of the host, with resultant 
asi>ecific morbid changes. The evidence in 
support of this hyiiothesis is very flimsy, though 
there is no doubt that there is such a thing as 
a genuine chronic tuberculous polyarthritis, 
which may be mistaken for rheumatoid arth- 
ritis. 

Malloch investigated the purin metabolism 
in rheumatoid arthritis, and in certain cases 
found disturbances akin to those of gout. 

Age . — The disease may begin at any age ; 
usually the onset is between the ages of 20-40. 
It is probable that “ Still’s disease ” is rheu- 
matoid arthritis of (childhood. 

Sex . — ^About 80 per cent, of the cases are 
females. 

Heredity . — Owing to the confusion of nomen- 
clature, most statistics as to rheumatoid ar- 
thritis arc quite unreliable, so that w(^ have 
no figures to guide us as to the influ(*nce of 
heredity in this condition. Some of the re- 
corded instances of the occurrence of several 
cases of the disease in one family arc hardly 
explicable on a basis of coincidence. 

Pathology. — Two distinct types of the dis- 
ease can be n^cognizod — ^the exiidutive and the 
atrophwy of which the latter is usually, but 
not always, an end-stage of the former. ^ 
In the exudative type there is swelling not 
only of the synovial membrane and capsule of 
the joint, but also of the periarticular tissues, 
luoducing a characteristic spindle-shaped ap- 
pearance of the joint. There is great prolifer- 
ation of the synovial membrane, which is con- 
voluted into numerous folds and fringes, and 
is vividly injected ; microscopically the tissues 
are unduly vascular and diffusely infiltrated 
with round cells, but the most characteristic 
feature is a pronounced thickening of the 
arterioles and, to a le&s extent, of the venules. 
The perivascular sheath is chiefly involved in 
this thickening, but the lumen of the vessel 
is also encroached upon. A necessary conse- 
quence of the vascular occlusion is, eventually, 
a defective blood supply to the joint tissues, so 
that atrophic changes follow : the nutrition of 
the cartilage is impaired, and this tissue under- 
goes retrogressive changes, becomes gradually 
thinner, and ultimately may disappear en- 
tirely. Small areas of eroded cartilage may be 
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seen, but the eburnation, lipping, and osteo- 
phytic outgrowths characteristic of osteo- 
arthritis are not found ; in fact, the changes 
arc entirely those of destruction and absorp- 
tion, without any attempts at repair as in 
osteo-arthritis. Pari jtossu with the absorp- 
tion of cartilage proceed atrophy and sclerosis 
of the synovial membrane, the folds of whicli 
become adherent to one anotlier and to the 
articular surfaces, giving rise in time to fibrous 
bands that cross the joint-cavity, which they 
may eventually obliterate. These ligamentous 
bands may become ossified, so that either 
fibrous or bony ankylosis may be fonned. 
The atrophic process involves also the bone 
subjacent to the articular cartilage, and may 
ext(md for a considerable distance away from 
the epiphysis, the shell of com[)act bone be- 
coming progressively tliinner, and the meshes 
of the cancellous bone wider. This rarefaction 
of bone is always a prominent feature of ad- 
vanced cases. Tlie bones then become very 
brittle and arc easily fractured. True osteo- 
phytes, such as are found in ost«'.o-arthritis, are 
never present in rheumatoid arthritis, but in 
the latter disease, esiiecially in its terminal 
stages, sharp spicules of new bone are apt to 
appcjar on exposed bony surfaces, e.g. the 
olecranon process, the patella, the ?occyx, or 
the phalanges of the fingers. Wasting of the 
muscles supplying affected joints is extreme, 
and contractures appear early. Subluxations 
of joints are quite common. The synovial 
fluid is in excess during the earlier and more 
acute stages of the dis<?ase, when it is often 
possible to as[)irate an ounce or more from the 
knee-joint. The fluid so obtained may be 
clear, but more often is slightly turbid, some- 
times sufficiently so to give rise to a definite 
semi-purulent deposit on standing. In turbid 
samples of fluid the polymorplionuclear is the 
predominant cell, whereas in the clear samples 
lymphocytes, endothelial and polymorpho- 
nuclear colls are present in varying proportions, 
j)olyinorphonuclear cells being usually in the 
majority. 

1'he atrophic tSHPe has already been described 
as an end-result of the exudative type. It only 
remains to say that some cases are atrophic 
from the first, without any preliminary stage 
of swelling or exudation. 

^ Symptomatology. — The onset is either in- 
sidious or acute. It may begin so very gradu- 
ally that the patients have difficulty in dating 
it, and many years may elapse before they are 
seriously cri2)plcd. But not infrequently the 


onset is acute and associated with fever to 
102® or 103® F., and with swelling of many 
joints, so that for some time the disease is 
taken to be acute rheumatism, and not until 
it has persisted for many weeks without re- 
sponding to salicylates is the true nature of 
the condition recognized. In the majority of 
cases the onset may be de-scribed as sub- 
acute : numerous joints arc implicated, but 
there is at first little swelling of them, and 
fever will not be discovered unless the tempera- 
ture is taken, when an evening rise to 9i)® or 
100° F. will bo found. One of the character- 
istic features of the disease is the tendency to 
exacerbations and remissions, which may alter- 
nate tliToughout a period of twenty to thirty 
years. The first joints affected arc nearly 
always the proximal intcrphalangeal joints of 
the lingers, and most of tin*, other joints of 
the hands and feet, including the wrists and 
ankles, are usually involved at an early stage. 
The knees and elbows tend to be involved next 
in order, and finally the hips and shoulders, 
though in an acmto case most of the joints of 
the body may be implicated almost simulta- 
neously. There is no tendemey for tlic disease t o 
fly from joint to joint, as in .jcute rlieumatism, 
and once a joint has bec,omo seriously affected, 
it is doubtful if complete restoration of func- 
tion, such as 80 often occurs in aemto rheuma- 
tism, is possible. TIutc is always a more or 
less obvious symmetry in Mic distribution of 
the joints involved. The verti*bral joints, 
especially tlioae of the ccrvie.al rcjgion, seldom 
escape, and tlic icmporo-mandibular joints are 
also specially liable to be painful and stiff from 
time to time, as arc the sterno-elavieular joints. 

In tlie exudative type there is a pronoiinr;ed 
swelling of the joint itself, and to a less degree 
of the periarticular tissues ; this, combined 
with an early and w(dl-markcd wasting of the 
muscles above and below the joint, brings about 
a very charact(iristi(i spindle-shaped ap[)car- 
ance, best soon in the case of the fingers, but 
often quite noticeable in the knees and elbow. 
Tlie skin over the joint is not flushed, nor is 
it hot, and oedema of the periarticular tissue, s 
is never present, though in advanced cases 
there is often a little oedema of the extremities, 
especially of the feet ; this is not an inflamma- 
tory oedema, but is rather a “ trophredema,” 
and is associated with defective jieriplieral 
circulation. The joint-swellings have a pecu- 
liar elastic feeling on palpation, so that it is 
often difficult to be certain, without asjii rating, 
whether there is an excess of synovial fluid or 
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not. Even during tlie acute stages the joints 
are not very tender to palpation, differing in 
this respect from the joints of acute gout and 
acute rheumatism. Attempts at movement, 
active or passive, are extrcimely painful, and 
the range of movement is limited ; this is due 
at a very early stage to involuntary muscular 
spasm, at later stages to muscular contractures, 
and eventually to fibrous or even osseous 
ankylosis. A very fine crepitus, quite unlike 
the coarse “ scrunch ” of osteo-arthritis, may 
be obtaim^d during the early stages ; in ad- 
vanced cases a coarse crepitus may be present, 
but more often it cannot be elicited, owing to 
partial or complete ankylosis. Contractures 
and deformities arc first manifest in the hands ; 
various combinations of flexion and hyper- 
extension of the intcrjihalangeal, metacarpo- 
phalangeal and carpal joints may occur, and 
ulnar deviation of the fingers is quite character- 
istic of, though not peculiar to, the disease. 
The wrists become fixed very early, and the 
knees tend to become flexed, a deformity which 
the patient invariably encourages by lying with 
a pillow under the knees. As the flexion of 
the knee becomes more pronounced, the tibia 
tends to undergo backward displacement, and 
often external rotation. The elliow-joints also 
become permanently flexed, and movements of 
the cervical spine arc limited. Attacks of 
clonic spasm of the muscles of the lower limb 
arc not infrequent, and are especially prone to 
occur during slecj), the i)ain induced thereby 
awaking the patient suddenly. 

Pain is a very variable symptom, but it may 
be said that, as a rule, it is felt cliieily on move- 
ments, active or passive, and that so long as 
the joints are at rest it is not very severe. 
Some of the W'orst cases are attended by as- 
tonishingly little spontaneous pain. Changes 
of the weather can usually be foretold with 
some ac( uracy by rheumatoid patients, but on 
the whole they complain more of “ stiffness ” 
than of i>aiii. Trophic changes of the skin 
and nails are invariable, and usually appear 
early. The skin of the hands and feet is thin 
and “ glossy,” and the ])nlms and soles per- 
spire freely ; the extremities are usually cold 
and often slightly cyanotic. The nails are 
ribbed and very brittle. A patchy or diffuse 
pigmentation of the skin is sometimes observed. 
After the acute stage, the joint-swellings gradu- 
ally disappear, and at the same time muscular 
wastings and contractions become more and 
more pronounced. 

In the atrophic type of rheumatoid arthritis 


(the arthrile skhe of French writers) the onset 
is very insidious, attended by parsnsthesis and 
joint-stiffness, but there is little pain. Trophic 
changes in skin and nails are early and pro- 
nounced, as also are contractur('s and deformi- 
ties. At no time arc there any conspicuous 
joint-swellings. 

Constitntional symptoms. — Fever has already 
been referred to. Persistent tachycardia, not 
necessarily associated with pyrexia, is some- 
times observed. A certain degree of anaemia is 
always present during an acute phase, and not 
infrequently the patitmts are quite cachectic. 
Dyspepsia is not uncommon, and is sometimes 
due to persistence in some entirely unnecessary 
and unreasonable dietetic restrictions. Endo- 
carditis and pericarditis have been described 
in tliis disease, but it is doubtful whether their 
appearance, or that of any otlier visceral mani- 
festations, can be regarded as more than for- 
tuitous. 'J'hc spleen and lymphatic glands are 
sometimes enlarged slightly, but, in the writer’s 
experience, this does not occur very often. 

X-ray appearances. — The characteristic 
changes are diminution of the “ joint-slits ” 
(due to absorption of articular cartilage) and 
increased transparency of the bones (due to 
rarefaction of the latter). (Plate 42, Fig. 5, 
facing p. 547.) Lijqring and osteophytic out- 
growths arc not seen. 

Diagnosis. — During an acute phase the 
diagnosis can often be made at a glance, but 
difficulties arise even in this stage, and to a 
greater extent during the later quiescent stages. 

Acute rheutmlism may be closely imitated 
by early rheumatoid arthritis, and conversely 
an obstinate form of subacute rheumatism may 
simulate rheumatoid arthritis. Important dif- 
ferential points are the tendency of acute rheu- 
matism to fly from joint to joint and to respond 
favourably to treatment by salicylates. In- 
volvement of the temporo-inandibular, sterno- 
clavicular and vertebral joints would point to 
rheumatoid arthritis, and evidence of endo- 
carditis, pleurisy, or pericarditis to acute 
rheumatism. 

Osteo-arthritis, when monarticular or oligar- 
ticular, is easily distinguished from rheumatoid 
arthritis, but the somewhat rare cases of 
jiolyarticular ost«jo-arthritis are more difficult 
to differentiate. The chronicity of the condi- 
tion, with absence of fever or other constitu- 
tional disturbance, and, above all, the charac- 
teristic X-ray picture, with its osteophytes 
and its normal “ joint-slits,” may assist the 
diagnosis. 
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Chronic septic arthritis (including gonococcal 
arthritis). — During the acute stage the joints 
may be flushed and warm, and some degree of 
oedema at or near the joint is almost invariably 
to be detected. There is not the same tend- 
ency to symmetry, and when the initial acute 
stage is over there is an absence of the steady 
progression, with exacerbations and remissions, 
so characteristic of rheumatoid arthritis. Some 
obvious source of infection, e.g. pyorrhoea, gleet, 
or a ymeumonic lung, is usually present. 

Chronic polyarticular gout . — Here the diag- 
nosis rests on a previous history of typical 
acute gout, and on the presence of definite 
tophaceous deposits. 

SdlVs disease, as suggested above, is probably 
rheumatoid arthritis of childhood, and differs 
chiefly from that disease as it affects the adult 
in the presence of morbid glandular, and some- 
times splenic, enlargement. 

Prognosis. — The disease itself seldom if 
ever hills, and, when acute symjdoms have 
subsided, is compatible with a very fair state 
of general health. Apart from this, the out- 
look is always exceedingly grave. Kvim when 
it is evident that the initial acut(» ])hnso is over, 
with abatement of constitutional symptoms and 
diminution, or disa]ipearance, of joint-swellings, 
there is always the possibility, or rather the 
probability, of a relapse. Nor is the severity 
of th(‘ symptoms at the*, onset any guide, for 
some of the most intractable and cri[ipling 
forms of the disease begin in the most insidious 
fashion. 

Treatment." During the acute phases of 
the disease, and to a less extent throughout its 
course, rest of the affected joints is much the 
most iinj)ortant item of treatment, and un- 
fortunately is one which it is most difficult to 
persuade the yiatient to carry out, ribscssed 
as he invariably is with the id(*a that he must 
at ail costs keep the joints moving to prevent 
their becoming stiff. If medical men would 
devote their atteiitiou to keeping joint-s with 
active disease at rest in a good j)Oifition, instead 
of plying their patients with vaccines made in 
turn from the gums, urine, fseces and vagina, 
we should see less of the unfortunate crippling 
and deformities that are so common in this 
disease. It should be impicssed on patients 
that it is better to have a quiet joint partially 
or completely ankylosed in a good position 
than one with active disease but more freely 
mobile. If necessary, splints must be used in 
order to obtain adequate rest for particular 
joints. Care must be taken to prevent flexion 
III— J I 


and rotation at the knee-joint. Throughout 
the ficute phases of the disease the patient 
must bo kept strictly confined to bed, if neces- 
sary for many weeks. 

The nutrition of the muscles must bo main- 
tained by gentle massage. It is rational to 
attempt to improve the circulation in the 
affccteil joints by hot-air baths, local or general, 
and these certainly arc often beneficial, especi- 
ally after the more acute symptoms have passed 
off. But this treatment must be administered 
with caution : it is a mistake to subject an 
already debilitated patient to an exhausting 
daily roasting. Another means of flushing the 
joints with blood is the congestive treatment 
of Bier ; an elastic, bandage is applied on the 
proximal side of tins nffectt»d joints sufficiently 
tightly to impede, the venous hut not the 
arterial stream, and is removed after (cyanosis, 
or even (XMlt^ina, of the distal tissues is observed. 
The write.r lias not bi»en favourably impressed 
by the results of this treatment. 

-There is no evideneo. that dietetic re- 
strictions are of benetit in tins diseasi^ exc?ept 
in so far as thi\y may be necessary for gastric 
or intestinal distiirban^rs. The iliet should be 
])laiined to give ade(|uate nourishment with- 
out ]>rodncing obesity, and to obviates any 
tendency to eitlier flatulence or (‘.onstipatioii. 
The [uithmlns are usually bet ter without alcohol. 

Climate. — x\n ecpiablc, dry climate suits 
patients l)c».st, but if well clad tlu'y can tolerate 
a considerable degree of cold. Mven during the 
acute stage, fresh-air treatment, day and night, 
is often very beneficial. 

Drugs . — (biaiacol carbonate is advoeakul by 
several distinguished authoritie.s. It is given in 
cachets or <‘aj)sules in doses of 5 gr., gradually 
increased to 20 gr., three times a day. Aspirin 
is invaluabhi for its anodyne effects, iliough it 
has no influence on tint courses of the disease. 
Locally, an ointment of methyl salicylate 1 dr., 
menthol 10 gr. to 1 oz. of lanolin, is useful. 
(Jounte.r-irritation with Scott’s dn*s.sing or by 
blistering is indicated in cases of jiersistent 
fluid effusion. 

Constipation must be treated secundum 
artem. borne of these jiatients are obstinately 
constipatx'd, and the satisfactory results some- 
times obtained by the prolonged administra- 
tion of laxatives, or of graduated enemata, lend 
support to the view held by some that the 
disease is due to alimentary toxaemia. Intes- 
tinal antiseptics, partiruilarly kcrol, are always 
well worth a trial. Colectomy has been advo- 
cated by Lane and his followers, but most 
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medical men will hesitate to adopt such drastic 
treatment without more convincing evidence of 
its efficacy. 

In our ignorance of tlie etiology of the dis- 
ease it is rational to investigate the whole body 
for sejitic foci, and to treat any that may be 
discovered. Py orrhaia, septic tonsils, chronic 
catarrh of the nose and its sinuses, otorrheea, 
leucorrlioea and urethritis or cystitis are the 
pathological conditions to be looked for. But 
in many cases none of those conditions is 
found, and when they do exist their treatment 
is often without influence on the course of a 
genuine case of rheumatoid artliritis. Much 
has been claimed for vaccines in this disease ; 
there is no doubt that vaccine treatment in 
chronic sei)ti(i arthritis may yield most gratify- 
ing results, Imt in rheumatoid arthritis the 
results are usually disappointing. 

It is in chronic and advanced cases that spa 
treatment is most likely to be beneficial. The 
much-laud(jd mineral waters have jirobably no 
specific influence on the disease, though their 
ax)erient or diuretic properties may sometimes 
be beneficial. But skilfully administered baths 
of various kinds, followed by efficient massage, 
are helpful in n^lucing tins deformities and 
increasing the mobility of joints which are not 
acutely inflamed. 

Orthopadic treatment is not sufficiently em- 
ployed in the later stages of this disease. Con- 
tractures of the knees can often be reduced by 
weiglit-cxtcnsion, and, if this fails, by manipu- 
lation under aiifiosthesia. Care must be taken 
not to attempt any forcible reduction while 
there is any sign of activity in the arthritis, 
and it must be remembered that the femur is 
BO brittle that it may be fractured more readily 
than the articular adhesions. When the de- 
formity has been reduced, the joint may be 
allowed to ankylose again, extension being 
kept up by a rigid splint ; or, in carefully- 
selected cases, a hinged calliper s])lint may be 
ap]>licd. In either ease, a bedridden patient 
may become ambulatory, and the results ob- 
tained are sometimes brilliant. 

Maukice Cassidy. 

RHINITIS. Of inflammation of the nasal 
mucous membrane seven distinct forms arc 
reeognizi'd, beginning with - 

1. Acute Catarrhal Khieitis 

Etiology. — The commonest organisms pro- 
ducing this disease are the Micrococcus catarrh- 
alis, the pneumococcus, and various types of 
streptococci and staphylococci. 


Symptoms. — The first symptom com- 
plained of is usually a feeling of fullness in 
the nose accompanied by irritation. In a few 
hours the nostrils become obstructed, and a 
mucous or muco-purulent discharge makes its 
appearance. Headache and general malaise are 
also present, and the temperature is usually 
raised. Secondary results, such as deafness, 
pain in the ears, pharyngitis and laryngitis may 
supervene in either a slight or a very severe 
form. 

Diagnosis. — On examination the mucous 
membrane is found to be acutely inflamed and 
swollen, the swelling of the turbinal bones being 
usually very considerable and perhaps block- 
ing completely the interior nasal meatuses. 
Both nostrils are always affected. 

Treatment. — The treatment which gives 
most relief is a spray of methyl-salicylate (5 per 
cent.) in parol cine every four hours, combined 
with the internal administration of aspirin or 
quinine. A i)urgative should always be given 
at the onset, and repeated as often as necessary. 
In small children inhalations of eucalyptus 
and compound tincture of benzoin are most 
useful. 

It must 1x3 rememb(3red that acute rhinitis 
is often the first manifestation of exanthemata 
such as scarlet fever and measles ; when it is 
detected in children a careful watch must 
therefore always be ke 2 )t for the a}>pearance 
of any characteristic rash. 

2. Chronic Khinitis 

Etiology. — This disease, which is usually 
bilateral in cliaracter, occurs most commonly 
in patients suffering from hyi)ertro 2 )hic con- 
ditions of the middle and inferior turbinal 
bones {sec NASo-rnARYNCEAL Orstruction), 
septal deflections and simrs, or suppuration in 
one or more of the nasal sinuses. It is also 
met with when frequent attacks of acute 
rhinitis occur, and in i)atients suffering from 
adenoids. Excess both of alcohol and of 
smoking is sometimes rcsi^onsible. 

Symptoms. — The most common B 3 m[iptom 
is nasal obstruction, which varies in degree 
from slight unUateral obstniction to complete 
blocking of both nostrils. The amount of ob- 
struction is not constant, and may vary during 
the day, being usually worse at night. There 
may be headache and loss of smell if the middle 
turbinal bone is sufficiently enlarged to press 
upon the septum and obliterate the olfactory 
cleft. A mucous or muco-purulent discharge, 
slight or profuse in quantity, is always present. 
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Secondary symptoms due to involvement of 
the ear, pharynx and larynx usually follow 
sooner or later. 

Diagnosis. — On examination the septum 
and turbinal bonus arc seen to bo covered by 
inflamed mucous membrane. If the disease is 
of some standing, all or any of tlic ]Ly£)er- 
trophic conditions described under Naso- 
pharyngeal Obstruction may bo recognized. 

Treatment. — ^When the disease is second- 
ary to sinus suppuration, doflt^ctions of the 
septum, or hypertrophic rliinitis, tlie primary 
condition must first be eorroetod by appro- 
priate treatment. In mild cases a douche of 
normal saline solution employed morning and 
evening usually gives quick relitd. In those 
which do not react readily to this treai.uu‘nt, 
painting the mucous membrane daily with the 
following solution generally c^ffects a cure : 

Todi gr. iv. 

Menthol gr. viii. 

Porolciuc od ^i. 


'1. Membranous Khinitts (Non- 

J)J I’llTnEKITIc) 

Etiology. — This condition, as a rule, only 
affects jjatients who arc suffering from acute 
fevers, such as measles and searh‘t fever, and 
is due in most cases to streptococci, pneumo- 
cocci, or staphylococci. 

Symptoms. — A blood - stained purulent 
discharge is invariably present, and, owing to 
the presence of the memljraiie, obstruction is 
always complained of. Constitutional symp- 
toms are w'ell marked. 

Diagnosis.- -^Oii examination a greyish 
membrane, which bleeds when att<*mj»ts are 
made to remove it, is se<m uj»on the septum 
and turbinal bones. It is distinguished from 
that of nasal diphllieria liy tlic aliseiicc of the 
Klcbs-Luffler bacillus. 

Treatment. — A spray of peroxide, of liydro- 
gen, folloAved by irrigation with the following 
solution, should be employed: 


Sod. chlor. I 
Acid, carbol. gr. ii. 

Aq. ad 5 88. 

5SS. to 5 XX. of warm waUT. 


After the douche, an oily spray, such as 
menthol (5 per cent.) in parolcine, helps to 
prevent the membrane from reforming. 

When, as sometimes happens, this disease 
shows a tendency to become chronic, an auto- 
genous vaccine is indicated, in addition to the 
local treatment. 


The general treatment consists in the ad- 
ministration of tonics, purgation wlien neces- 
sary, and rest in bod. 

4. Purulent Rhinitis 

Etiology.-' Purulent rhinitis originates from 
a variety of causes. In cliildren the eoiniuonest 
causative agents are foreign bodies and ade- 
noids, whilst in adults sinus siipjiuration, or 
syphilitic or tulxTi'ulous lesions, an^ res- 
ponsible. for the majority of eas(»s. Patients 
suffering from scarlet fever, measles and 
other acute infections often develoj» purulent 
rhinitis. 

Symptoms. - - A purulent discharge is 
always ]>rcseiit ; it- may be unilatt'ral when 
due to foreign bodices or suppuration iii one 
or more of the. ac'cessory sinuses, or bilateral 
as when due to admioids. There is more or 
less complete nasal olistructioii when the 
disease is produced by udmioids or a foreign 
body. When sinus siijipuratioii is the cause, 
any or all of its special syniju-oms may be 
assf>eiati'd. 

Diagnosis.- A bacderiological examination 
of the dischaige excludes diphtheria^ whilst a 
eandul examination of the nose and the demon- 
stration of the absence of any membrane dis- 
tinguish th(^. malady from membranous rhinitis. 
The abwuee of adenoids and fore iff n Imlies is 
easily ])roved by tliorongh ai*^‘fior and ]>ostorior 
rhinoscopy. Should syphilis or tuberculosis be 
suspected, a Wasserrnann reaction and a de- 
tailed examination of the patient for syphilitic, 
or tuberculous lesions elsewhere assist in making 
a coiTcet diagnosis. 

The prognoais is good exccjit in patients 
suffering from tiibere.ulous disease, in wliich it 
dc))ends u])oii the exbmt and severity of tuber 
eulous lesions elsewliere. When tuberculous 
rhinitis is primary, eiu‘rgetic local treat iiu'nt 
usually gives good results. 

Treatment. - '"I’lie treat ment is obvious when 
foreign bodies or adenoi<ls are present ; in the 
latter case, however, if the jiatitmt’s general 
condition is [joor, it is wise to ejiiploy local 
treatment for a time and even to use an auto- 
genous vaccine before operation is resorted to, 
owing to the risk of septiewmia, a complication 
which is es])ccial1y likely to occur in jiatients 
wliosc resisting powers arc much below the 
normal. 

In syphilitic and tuberculous cas(»s the at)- 
propriate treatment must ])i? resorted to. 

Gentle irrigation with the following lotion 
should be carried out three times a day ; — 
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"93 Sod. bicarb. I s* _ 
Sod.chlor. 

Acid, carbol. gr. ii. 

Aq. ad ,^RS. 

Jss. to gxx. of warm water. 


When the discharge is very profuse a few 
dro{)S of peroxide of liydrogen should be in- 
stilled into eacli nostril liefore the douche is 
used. 

Should the condition show any tendency to 
bcconu*. chronic, the use of an autogenous vac- 
cine is usually of di^finite assistance in the 
jiationt’s recovery. 


5. Caseous RinNixis 

This is a variety very rarely met with, and 
its exact origin is not known. 

Symptom!. — The cliief symptoms are ob- 
struction, a bad odour emanating from the 
nose, and an offensive, nauseating breath. 
Headaches may occur and may be very severe, 
and there may be also a xmrulcnt discharge. 
Partial or complete loss of smell occurs when 
much destruction of the scjitum or of the 
mucous membrane covering it takes place in 
the olfactory area. 

Diagnoiis.’-KxaTnination of the nose re- 
veals a caseous mass which is usually situated 
in tlie olfactory cleft. Wlien it has been pre- 
sent for a considerable time it may have 
caused ulceration of the septum, whicdi finally 
perforates, so that the mass is seen to be pro- 
truding into the ojiposite nostril. 

Treatment. — The mass must be removed 
from the nostril under a general anaesthetic, 
and very careful after-treatment is necessary 
when there lias been ulceration of tlie opjjosing 
surfaces of the sejitum and turbinal bones, 
so tliat the formation of adhesions may be 
])r(‘ventcd. When the jiaiient cannot be kejit 
under constant observation for a fe.w weeks 
after o]>eration, rnbher splints should be in- 
sert'd, as described in the article on Naso- 
rHARYNCEAL OBSTRUCTION. 

A douche of normal saline solution three 
times daily followed by a spray of menthol 
(5 jier cent.) in parolcine should be ordered and 
continued until complete healing has taken 
place. 

The 2 >rognosis is always good. 


G. Riunitis Sicca 

“ Dry rhinitis ” occurs in patients who arc 
working in a hot, dry atmosphere, and is there- 
fore frequently met with in stokers. When too 
much of the inferior turbinal bone has been 


removed by operation, rhinitis sicca sometimes 
supervenes. It may also complicate debili- 
tating diseases such as ansomia, or follow 
indulgence in alcoliol. Deafness, middle-ear 
suppuration, pharyngitis, and laryngitis may 
be addexl in the later stages. 

Symptoms. — Dryness of the nose is the 
f'hief symptom, and this is usually accompanied 
liy irritation and discomfort due to the crust- 
ing whic'.h takes place in the naso-pharynx 
and ]>harynx as well as in the nose. Epistaxis 
occurs when crusting and subsequent ulcera- 
tion of tlie septum have, developed, the latter 
condition being caused by the constant at- 
tempts of the patient to dislodge the crusts. 
This ulceration may ultimately lead to per- 
foration of the septum. 

Diagnotit. — The mucous membrane is dry 
and has a glazed appearance, and the crusts, 
which are. usually small in size, are seen on 
the septum and also on the anterior ends of 
the turbinal bones. Ulcers, or actual septal 
])crf orations, may be found, and are almost 
always situated on the anterior part of the 
septum. There is no possibility of confusing 
this disease with atrophic rhinitis, in which 
much atro])hy of tlu*. turbinal bones and large 
foul-smelling cTusts oc.cut. 

Treatment. — douche of normal saline 
solution should be used morning and evening, 
and to prevent crust-formation the nose should 
be sprayed with a solution of methyl-salicylate 
(5 per cent.) in parol eine after the douche 
has been used. Some cases react mucli more 
rajiidJy to treatment if the nose is painted 
daily with the following ; — 

lod. gr. iv. 

Menthol gr. viii. 

Parolcine ad gi. 

Once the disease, is definitely established, a 
permanent cure is impossible, but the symp- 
toms can be very much relieved by the above 
treatment. 

7. Atrophic Rhinitis (Ozabna) 

Etiology. — This form of rhinitis usually af- 
fects patients suffering from longstanding sinus 
sux)puration, or from syphilis or tuberculosis. 
Sometimes the disease seems to follow puru- 
lent rhinitis dating from scarlet fever or from 
measles in early life. The actual factor con- 
cerned in its x^roduction is, how^ever, unknown. 

Symptoms. — The most distressing symj)- 
tonis are the fonnation of foul-smelling crusts, 
and a very characteristic foul odour which 
causes the x)Rtient to be shunned by his friends. 
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There is usually much irritation in the nostrils, 
and bleeding may arise from ulci^ration of the 
mucous membrane. Coughing is usually very 
troublesome, and is due to the dryness of 
the pharynx and larynx, and to actual crust- 
formation in these two regions ; a profuse 
muco-purulent and purulent discharge is always 
present. Aural, laryngeal, and tracheal compli- 
cations follow, and in many c.ases the accessory 
sinuses of the nose become infected, the symp- 
toms of suppuration in one or more of these 
sinusc^s being added to those already described. 
In old-standing cases actual deformities, such 
as falling in of the bridge of the nose and 
dilatation of the nostrils, su]>ervene. 

Diagnosis. — The diagnosis is not dillicult, as 
the large off(‘nsive crusts and the very marked 
atrophy of the turbinal bones are sufticicntly 
characteristic. A Wassermann reaction and 
examination of tlie |>atient for tuberculous 
lesions clscwlierci are useful diagnostic pro- 
cedures. Wlien the atrophic rhinitis is uni- 
lateral it is always due to disease of one or 
more of the nasal accessory sinuses. 

Treatment. — Tlic nose should be irrigated 
with normal saline solution three times a day, 
and more often if netnissary. When the e.rusts 
are not easy to disU)dge, some peroxide of 
liydi-ogen should be sprayed into tlie nostrils a 
few mimit-<‘S before the douche is used. An oily 
spray should be used aft(‘r the syringijig, siiiu*. 
it tends to prevent crust-forinaiion, tlie bc‘st 
b<*iug — 

Menthol gr. viii. 

(JI. eucalypt. lll^iii- 
()l. (‘innaiu. Ill hi. 
i’aroleine ad 51. 


Jn SOUK? eases much ))ermanent relief can be 
given to the [latient by building up the atro- 
])hied turbinal bones by submucous injections 
of solid parafliii. 

No form of treatment j)roduces a fiermancut 
cure in w(;ll-cstabiished cases, but the symp- 
toms can be much relieved by persistent and 
energetic measures. ^ 

RHINOPHYMA (see Acnk IIosacea). 

RHINORRHCEA. — A discharge of watery 
fluid from the nose, which may either be 
eerebro-spinal fluid or arise from the nasal 
mucous membrane. 

1. Hydrokrhgesa.— N asal rhinorrhex^a is met 
with only in patients of a very neurotic Uiin- 
peranient. They conijilaiii of repeated attacks 
of a profuse mucinous discharge from the nose. 


RHINOSCLEROMA 

It occurs during the day, and in some cases 
is accompanied by much local irritation and 
sneezing. The symptoms generally ]>a8s off 
at niglit. These eases are distinguished from 
those of eerebro-spinal rhiiiorrliu^a by the 
preseneo of mucin in the diseliurgt*. 

Treatment. — Any nasal abnormalities such 
as a deflected septum, enlargement of the 
inferior or middle turbinal bones, or areas of 
liyperaesthesia must be rectified by aj)])ropriate 
treatment, and calcium lae.tatc should be given 
in large and rapidly increasing doses internally. 
When tliere are definite h»eal lesions their 
correction is usually followed l»y considerable 
relief from tlie symptoms, and oi'casionally by 
a cure. In iJic absence of any local condition 
the outlook is not very promising, although 
some cases are relieved, or even cured, by the 
administration of (‘ah‘ium lactate. 

2. CKRKRRo-sejNAii JtiiiNoRKiUKA. - -- This 
eoiidition occurs as a unihiti‘ral or bilateral 
watiuy discharge which is very ju’ofuse and 
persistiuit in (‘haraeter and comes on without 
warning. Jt is nnaeeompanied hv local irrita- 
tion, nor is nasal obstruct ion eoinplaiued of 
unless th<^ diseast; is eomplieated by some other 
nasal condition, such as liypertrophie rhinitis. 
The discharge* is of low sp(*.eilie. gravity, free of 
mucin, and reduces Kehl’iig's solution. 

Treatment. - l^iocal treatment slionld never 
be undertakeui, even wh<*n the eoiiditiuji is 
cf>m)i]i(*atcd by a d<*JJected se[)tiim or enlarge* 
Jiicnt of the turbinal bones, as the risk of 
infect iiig the nn*ninge*s is very great. Tonics 
are iiidicateel, but the disorder is jiraeticully 


incurable. 


(4. N. liioos. 


RH INOSCLEROM A. A clM‘loi<i-iike. t uinoiir 
eoiisistiug ehi<*(ly of small round e(‘lls enihediied 
ill a fibrillated stroma, and growing from the 
deejier layers of the mueoiis membrane of the 
nose or the, skin near the, aiitiTio- Jiares. It is 
moderately vascular. Its etiology is imcer- 
tain. Nasal obstruction is gradually produced 
by steady but slow e.\l*'iisiou of the, original 
swelling, until perhajis the obstruction is com- 
plete. As the growth increases, external de- 
formity and severe, headaches always occur, 
and sometimes attacks of nasal haemorrhage 
are complained of. Ultimately, as well as 
the nasal cavities, the li]»s, gums, palate, and 
pharynx may be infiltrated and become rigid 
and s(;ar-Jike, wJiile the glottis is narrowed. 
In the early stages a .-tmooth and red swelling 
can be seen by unle.rior rhinosc<ijiy ;• it may 
be found ill any position in the nose, and is 
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quite firm wlien touched wiili a jirohe. To 
establish the diagnosis a piece of the growth 
should always be removed for mieroscoyncal 
examination, to exclude other forms of growth 
and syphilitic or tuberculous granulomata, 
althougli in the latter diseases the presenci* 
of tuberculous disease in the lungs, or of 
syphilitic*, lesions elsewhere combined with a 
positive Wassermann reaction, will «»nable a 
fairly accurate diagnosis to be made*. 

Treatment.-' If jiracticahle, the growth 
should always be removed by operation ; in 
cas<»s in whic.h conijilete excision cannot be 
effected, as much as yiossible of the growth 
sliould 1 m», removed in ordcT to relieve, symj)- 
toms. Arsenic should lu* given in rajiidly in- 
creasing doses in inojjerable cases, and when- 
ever only yiariial excision is yjossible ; it is 
said to have a liencficial effect. 'J'iie same is 
claimed for radiuin and X-rays, so that these 
agents sliould always b(* given a trial. Loc^al 
rei'urrence has invariably followed removal 
sooner or later, but giuieralization is unknown. 

Cl. X. ]lj(j<js. 

RHINOSCOPY (see XosK, PIxaminaiion of). 

RICH’S REACTION Ki.ECTmcAU Ke- 
AcrnoNs). 

RICKETS. — A general disease of uncertain 
etiology, o<!curring in childhood, manifesting 
itself chiefly by abnormal develo|)ment of the 
skeletal system, by mnseular bypotonia, and 
by diminished resist unee to infection, ac- 
conqianied by constitutional disturbance, and 
])roiie to lead to deformities. 

Etiology. — A complete exjihination lias still 
to be found, and no detailed exjiositiou of the 
conflicting liypotlies«*s can be given here. Among 
various divergent vie* ws, that which has received 
widest Bceejitanee is that rickets is due to an 
error in diet and is, in fact, a vufntUmal din- 
order, DeHeieiiey in fat or iji yirotein and 
excess in (*arboliydrates have each in turn 
been regardid as the most inqiortaiit error. 
A good deal can be said for and against each of 
these views, and it cannot be doubted that 
rickets is more likely to oceur in children who 
are artificially fed and are therefore more liable 
to be fed wrongly and to receive an ill-balanced 
diet. I’atent fooiis, whi(*h, generally speaking, 
are lo>v in fat content, if jiersisted in may lead 
to tlie develoynneiit of rickets : and ccnidensed 
milks, to wliicJi sugar has been addi^I, and 
which couta^tjuvutlv contain a considerable 
carbohydrate excess, are still more deleterious 


in this connexion. It is held by some that 
the surjilus carbohydrates cause rickets through 
the intermediation of the toxic products which 
result from their fermentation or are produced 
by organisms w'liich tlicreby find a suitable 
medium. Again, too protracted feeding at the 
breast appears to be responsible for some 
examples of rickets in the temperate zone ; 
on the other hand, in India and Japan in- 
fants arc often fed entirely at the breast for 
two years or longer, but escape the malady. 
Tlie work of PI Mcllanby explains most of 
the difficulties which surround the subject. 
By hu'ding experiments on puppies he has 
c*ojiUi to the conclusion that the defect in diet 
is not essentially a relative lac.k or excess of 
fat, protein, or carbohydrate, but consists in 
a relative insufficiency of an accessory food 
factor (vitamin) which accom])anies fat in its 
distribution ; in otlier words, that rickets 
must be added to the list of “ food-deficiency 
diseases.'* Kat-solublc A is the accessory food 
factor which has this distribution, but the 
W'ork Avliich has hitherto been done on this 
substanc(5 connects it with growth, whereas, 
according to Mcllanby, those animals which 
grew quickest W(*re fbe most proms to rickets. 

According to another hypothesis, ri(*.kets is 
due not to (*rrors in diet but to faulty hygiene 
and confinement, with a consequent lack of 
exercise. Findlay's experiments appear to 
show tlial., Avith annuals fed on a particular 
diet, only tliose which are, kej)t in confinement 
develop the disease, while the data of sys- 
teiiiutic investigations by Xoel Baton, Findlay, 
and Miss Bobertson certainly indicate that 
insufficient air-si)ace and want of exercise arc 
at least important factors. One other liypo- 
thesis only W'ill be mentioned : it supposes 
that rickets is due to infection, but at present 
it is based on inadequate evidence. 

Though breast-fed infants are not immune, 
])robubly because of povoi*ty of the milk or 
too prolonged suckling, rickets most commonly 
ajqjears in artificially -fed children between six 
.and eighteen months of age, and early cases 
are most frequently met witli in the spring 
months. (Geographically, rickets is most pre- 
valent in the temperate zones, i.e. in the in- 
dustrial areas of the globe, but is by no means 
eonfined to them. It is common in the British 
Isles, and esjiecially prevalent and severe in 
Cllasgow. Both faulty hygiene and bad feed- 
ing commonly jirecede it, and the ]X)orer popu- 
lation is chiefly affected. A familial tendency 
is 2 )robablc, for of two families, equally satis- 
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factorily fed and housed, and with similar 
habits as to liygiene, every member of one 
may develop the disease in a severe form, 
while the other may remain free. 

Symptomatology. — In the early stage 
no symptoms referable to the bones are pre- 
sent. The infant is pale, fretful, whining, and 
restless, and resents examination and handling. 
Sweating is profuse, and from tJie head may 
be so copious as to soak into the pillow. The 
weight of the bedclotlies apjnircntly causes 
discomfort, and they are repeatedly kicked 
off. Althougli weight may be maintained or 
continue to increase satisfactorily, tlic muscles 
are soft and flabby, a hypotonia which, with 
the associated listhvssness, diminishes the in- 
fant’s activity and indirectly assists in impair- 
ing appetite and development. The blood 
shows the changes of a secondary anajinia, 
which may be severe. The disease is often 
unrecognized until the characteristic changes 
in bones become manifest. 

Osseous system. — The peculiar bony changes 
are caused by excessive though partially abor- 
tive activity of the osteogenctic areas and by 
softening. 'J'hus arise eulargoment of epiphy- 
ses, bending of bones which are subjecitc^l 
to mechanical forc(*s, and fracture, ’llic frac- 
tures are usually of tlie “ greenstiik ” variety, 
but may be complete, and arc generally united 
by extensive formation of callus. Tho cpi- 
jihyseal enlargement, likened by Trousseau to 
the nodes produced by cutting circularly round 
tJie bark of a tree, may be very general or may 
only be noticeable in a few bones, particularly 
the lower ends of the radii, tibia;, and femora, 
and the costo-ehoiidral junctions. Bending and 
moulding take place both in the long bones 
and those whicJi form the thoracic cage and 
the pelvis. The long bones which suffer most 
are tliose of the l(‘gs, whicli bear the weight 
of tlic ])ody. TJio femora are commonly bowed 
outwards and forwards if the child has stood 
or walked, and may bend directly forwards if 
its habit has been to sit on its mother’s knees 
with its legs unsup] )ortcd. A cross-legged 
“ siirtoriul ” position is often assumed by 
rickety infants, so that the femora become 
rotated ouiw'ards and the feet inverted. The 
lihioi and fihulw are cither curved outw'ards 
or forwards, or in botli these directions, just 
above the ankle ; the bending of the tibia 
forwards and outwards renders their crests 
prominent and j)roduces the so-called “ plougli- 
sJiarc ” apix^arance. At the knees genu varum 
or genu valgum or genu recurvatum may be 


caused ; while at the hip coxa vara and, loss 
commonly, coxa valga may result. In the 
former the angulation of the neck to the shaft 
is less than 1^)°, and in coxa valga is greater 
than The bones of the u])pcr limb are 

usually less affected by bending, but in a child 
who crawls about may yield to ])rossure. The 
clavicles arc often bowed forw^ards, and more 
frequently show fracture than any otlier bone ; 
it is almost always of tin*. ‘‘ greenstick ” variety. 
The humeri, radii, and ulnw bend forwards 
and outwards, while the radius has often a 
8])iral twist, causing continual pronation. 

The skull.- -Vromment bosses of hone at the 
ossifying centres are met with. Usually the 
chief bosses are frontal and ])ariet.al, which, 
W’itJi the intervening vallevs caused by the 
sagittal and coronal sutun*s, present the; ehar- 
acteristie. “ natiform or “ h(»t-eross bun ” 
skull. The forehead often ]»rojecls. ifoiitiv- 
nelles and sutures are late in closijig, cs[)eeially 
the former, uiul in tlieir neighhourhood diJiipliug 
of the bom‘ (craniotahes) may he elicited by 
pressure. The t>ther variety of craniotah(‘s, 
in w'hicli lacuna^ up[H‘ar in tlu‘ centre of ossilied 
hone, away from the foraminal or sutural 
margins, is Jess definitely connected with 
rickets. The. face is small in relation to the 
cranium. Tlie up/Kr jaw is ofU‘n narrow and 
IKunicd ant(*rioriy, while tht; louwr jaw is 
squarcr than usual, iiuperfect apposition of the 
teeth of the two jaws heing thus brought about. 
The feefh themselves eriij)t late and are Imdiy 
formed, <»ftcn showing ])itting and discolora- 
tion, and readily becoming carifiiis. 

Tlic chest may he greatly distorted. Anteriorly 
at the costo-ciiondral junctions is the rii*kety 
rosary ” due, k» the.ir enlargement. The heads 
are most marked at the junction of the fifth 
and sixth ribs witli their cartilages. Some 
thickening of tin; ribs at their junctions is to 
he. expected, but in rickets the jiroiniiiemes 
are often considerable, and their sides steei». 
Just behind tin* line of union hetweiui cartilage 
and bone tlie ribs may yield to atinosjiheric 
pressure, and tlius is produced a scoo|>ed-out 
liollow on each side, running from tlie second 
or third rib above, dow'jiwards and outwards 
to the hypociiundria. fn front of this groove 
the sternujii and costal cartilage's appear to 
be jirojcetcd forwards, and, due to its pre* 
sence, a transverse se(‘tiun of cliest is iidd/e- 
shaped, or resembles a vertical sc.c.tiou of a 
cottage loaf, the base of whicJi is jiosterior. 
A pigeon cliest is not caused by rickets alone, 
but is likely to develop in a rickety child who 
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has also naso-pharyngcal obstruction. Another 
groove, the rickety zone or Harrison’s sulcus, 
encircles the anterior part of the chest above 
its outlet at the level of the upjicr margins 
of the abdominal visc.era, and is also a result 
of atmospheric pressure. The lower <‘ostal 
margin is often everted, sloping out from a 
contracted chest to a prominent abdoincui. 
Greenstick fractures at thcj rib angles occur in 
severe cases and explain the “ jiosterior beads.” 
Over the praet'^ordium the thorax may bulge 
somewhat, ])ut c*ven so tlie heart may be dis- 
placed and, jwst mortem, may show a so-called 
“ milk spot ” due to jiressure liy a bead. 

The jHilvift in cliildnm who have w'alked may 
1)0 narrowed anl-ero-iKisteriorJy, wliile its shape 
may be altiTid by jmshing inwards of the 
acct^ibula, wliich are also generally nearer the 
front than normally. In this w'ay varieties of 
Hat ])c]vis and of trifoliate pelvis arise and 
inay seriously interfere, with jiarturition in later 
life. ’J’he iliac* crests ar<^ thickened and may 
bend outwards, and the jnihic arch is widened. 

'J’he Hjnve may he curved, but escapes in 
mild cases. The most characteristie hend is 
kyjdiotic ; it may be extreme, the “ eat back,” 
and extend from the lower cc^rvieal vertebrae 
to the* sa(*ruin. Its steefmess may sugg<»st 
siiinal cari(*s, but, as a rule, it disaj)j)eurs if 
the child is hold uj). Lateral curvature is 
common, but lordosis is less so, and jirobably 
compensatory to otJit‘r deformities. 

The bones of the himlti and feet show little 
chujige, but s|)indle-shnped swellings may be 
seen in the fingers between the joints, whieii 
give the digits a curious beaded aiipejiraiice. 
X-rays show that these swellings are entirely 
]nade up of soft structures, and that the bone 
takes no port in tiiem. 

For tlie radimjraphic apjwmanccs of the 
bones, see X-Kays, Hiaunostic Uses of, and 
Plate 42, Fig. 0, facing j). 547. 

Muscles and tendons and ligaments.-- Mus- 
cular liypotonia is evident to jialpation and, 
ill association with laxity of tendons and liga- 
ments, no doubt plays a jairt in tJie production 
of such deformities us the s})inal curvatures, 
genu varum, and flat-foot. The same factors 
permit of imdue mobility of the joints, a 
feature so obvious in some cases tliat tliey 
have received the name of “ aerobatic rickets.” 
Thus, it is not unusual for a rickety infant to 
sit for long periods with iU toes in front of its 
face or in its mouth, while the feet may often 
be made to ai)|)osc behind the head without 
difficulty. Some children can be folded up 


like a pocket camera. The double-jointed- 
ness ” of the fingers may allow the digits to 
be extended on the metacarpals to beyond a 
right angle. Want of tone of the muscles of 
the abdominal wall explains in part also the 
prominent abdomen or “ pot-belly ” of rickets, 
but to this the contracted chest with displace- 
ment of viscera downwards and the hypotonia 
of stomach and intestine also contribute. The 
recti abdominis are often parted in the mid- 
line and permit of a linear ovoid protrusion 
between them, or of a more definite supra- 
umbilical hernia. 

Abdomen. — The prominence and the changes 
in the abdominal wall have already been 
mentioned. A hyper-resonant note is often 
obtained, due to distended bowel, and the 
abdomen is j>articularly soft and yielding to 
imlpation. The stomach and the small and 
large intestine may all be dilated, sometimes 
to a considerable degree. The liver and spleen 
may both be palpable ; it Is doubtful whether 
the view that these organs arc often enlarged 
has not arisen through their readier accessi- 
bility. To the unaided eye the stools appear 
normal, but chemical examination lias shown 
iliat there is ex(‘.ess of the alkaline earths, 
esjMwially of calcium. Constipation is (jommon, 
and is jirobably ex}>lained by the weakness of 
the abdominal wall and ilui intestinal muscle. 

Nervous system. -The child dislikes being 
handled, and in active cases there appears to 
be some tendernciss of the bones, which may 
exj)]ain tlie distaste for the bedcl()i]H»s. Con- 
vulsions are often seen in rickety children, and 
would appear to be more easily jiroduc^ in 
them by trivial causes, tliough rickets alone 
is not a sufficient (‘.xplanatioii. The group of 
})heiiomeua now called spasmophilia -tetany, 
laryngismus stridulus, and facial irritability — 
were at one time n^garded as symptoms of 
rickets and are generally found in this country 
in children with this disease. Mental back- 
wardness is a customary accomjianimcnt of 
the tardy physical development, but the 
children often aiipear precocious in manner 
for their age. 

An iiu]K)rtunt feature of rickets is lowered 
resistance to infection. Catarrh ofHhe nose 
and jiaso-})harynx, with the supervention of 
adenoids and tonsillar overgrowth, is par- 
ticularly coiiinion and often leads to enlarge- 
ment of lymphatic glands in the neck. Bron- 
cliitis is a frequent comjdicatiou and is apt to 
be protracted and recurrent; the deformity 
of the chest renders it particularly severe and 
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liable to be accompanied by considerable pul- 
monary collapse. Broncho-pncumonia is a 
serious complication, and particularly fatal in 
rickety infants. Dyspeptic disorders and gastro- 
enteritis readily occur and arc combated with 
difficulty. 

Pathology. — Examination of tlie bones re- 
veals great preparation for the formation of 
bone but unequal achievement. The spongy 
tissue is increased and the irregular ossifica- 
tion is accompanied by undue vascularity, 
while soft vascular areas are also visible in the 
cartilage. The diaphyseo-cpiphyseal junction 
is broadened and irregular. 

Microscopically, the zone of multiplpng car- 
tilage cells is seen to be deeper than normal, 
the cells being arranged in rows which arc 
much more irregular, while they vary greatly 
in size, some being abnormally large, others 
small. Calcification, too, is very irr(‘gular both 
in matrix and cartilage cells, so that unealciiied 
and calcified foci are intermingled instead of 
presenting a continuous frontier. The carti- 
lage becomes vasciularizcd. Beneath the ]>eri- 
osteum is also a vascular cellular layer of 
abnormal thickness, and the n(*.w tissue which 
is formed, though c.onsid<‘rabh*, is soft and 
vascular and unlike true Ixuie, from the irregu- 
lar and abortive dejjosition of calcium salts ; 
it is commonly called osteoid tissue.’^ This 
formation of osteoid tissue explains the thick- 
ening which occurs in the ossifying txmtres of 
the flat bones, such as those of th(i (Taniurn. 

The diagnosis of dt'veloped rickets is not 
difficult, but the disease is often overlooked 
in its early stage before bony changes occur. 
Sweating, pallor, querulousiiess, loss of sleep, 
and flabbiness of muscle should always sugg(‘st 
the possibility of early rickets in an infant of 
about six mouths, and should lead to suitable 
treatment. The diagnosis may be confirmed 
by X-rays. Achondroplasia differs especially 
in being a congenital disease, in the relative 
shortening of the upper anns and thighs as 
compared with the trunk and more distal parts 
of the limbs, in the absence of constitutional 
symj)toms, and in the X-ray aj3i)earances 
(see X-Kays, Diagnostic Uses of). Osteo- 
yenecis ‘imperfecta is often associated with 
fractures and conse(]uent defonnity, but in 
an unmixed case the characteristic rickety 
changes are absent. The ])rominent abdomen 
and general distension of bowel may suggest 
coeliac disease, especially as the latter may be 
accompanied by rickets and dwarfing, but 
the large, grey, soapy stools of coeliac disease 


are characteristic. The rickety head is often 
mistaken for that of hydrocephalus because of 
its size, but in the latter there is a top-heavy 
appearance, the fontancUe bulges, sutures are 
more patent, and the rickety bosses are 
absent. 

Prognosif.-'-liickcts is fatal only through 
secondary infections or disord(;rs such as 
broncho-pneumonia, gastro-intestinal disorders, 
laryngismus stridulus, or convulsions. Unless 
detected and treated early it is apt to be ])ro- 
tracted, and may continue until the end of 
the first dentition. Diaa])pearance of the con- 
stitutional symptoms and increasing firmness 
of muscles mark the end of its activity. The 
enlarged ej)iphyses and deformities, even when 
considerable, tend slowly to disajqiear as age 
advan<*es, and in tin* majority of cases have gone 
by pubei-ty. S])inal curvature, genu valgum 
and varum, flat-foot, contracted chest and 
l>elvis, and other gross deformities may, how- 
ever, peisist throughout lift*, as may also an 
abnormal laxity of joints. The degree of 
residual deformity is an index of the care 
gi\en to the treatment. 

Treatment. — Fresh air and pro]ie.r feedimj 
are important. Should rickets develo]) in a 
breast-fed child it is an indication for addi- 
tional food and the beginning of leaning, hi 
an artificially- fed infant jiarticular cure should 
be taken to see. that tht^, fat and protein tun- 
tent is satisfactory and thui^ ihe carbohydrate 
is not in excess. J*atent footls and condt'iised 
milk are not ]»erjiiissible. Animal fats are 
particularly indi(‘.at(‘d, and of thesi* cotl-liver 
oil is the best botli on ex j)eri mental and on 
clinic.al grounds. Cream or butter may be 
added in the bottle, but c,od-liver oil is mi»re 
])leasantly givim afterwards in a spoon. Milk 
should be continued for the wlmlc of the rachitic 
jieriod, but not in excess of IJ jiiiits daily. 
After the ninth month the diet may be ex- 
tended, and rusk and milk, the yolk of an egg, 
and meat gravies added. After twelve months, 
r'lsk and butter, bread and butter, stewcjd 
apple and prunes, and milk puddings arc pm- 
missible, with the yolk of an egg at least once 
daily. 

Clothing , — The clothing should be loose and 
light so that res])iratory and abdominal move- 
ments are unrestricted. At night pyjamas and 
socks are necessary because of the tendency 
for the bedclothes to be kicked off. 

Exercise and massage are valuable curative 
measures, but should always be followed by 
sufficient rest. The adjustment between rest 
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and exercise is special to each child. In a mild 
case complete rest is neither possible nor useful, 
but in more severe cases, with bending of the 
bones as a result of sitting or walking, or of 
wrong postures while lying down, splinting by 
long external splints is called for ; the splints 
should be worn both day and night, for the 
child often assumes faulty })ositions in bed, 
and delay in adjusting the splints in the morning 
may do much to counteract the good efiect. 
Splints should be taken off morning and evening 
to permit the limbs to be bathed in salt water 
(rock salt 1 oz., water 2 gallons) and well 
rubbed with a towel or massaged. In most 
cases splinting of the logs alone is necessary. 

Drugs, — Cod-liver oil is of most value. It 
may be given alone, or as an emulsion with 
maltinc or hypopliosjihites, e.g. : — 

\<l 01. monh. Ill^xxx. 

Sod. hypophosph. gr. ss. 

(yalc. hypopho8])h. gi*. as. 

01. cassiaQ 
Glycer. Tl^vi. 

I'rag. q.s. 

Aq. dest. od Si- 
T.d.8. 

Iron may be added for anaemia in the form 
of syr. ferr. phosph. co. (15 min.). Several 
excellent emulsions of cod-liver oil, with and 
without malt or iron, are on the market. 
Sodium bromide (1-3 gr.) is valuable as a 
temporary measure if there is restlessness or 
insomnia. 

Operative jyrocedures for the correction of 
deformities should be postponed until after 
the seventh year, but much may be done by 
orthopCBdic measures in such cases to counteract 
the effects of abnormal lines of force. 

Adolescent on Late Eiokets 

This is rare. It begins usually after 6 years 
of age, and generally before* 12. It is seldom 
primary, and more often due to re1a|)8e or 
recrudescence of a former rickets which has 
persisted, though latent or nearly so. It is 
commoner in girls than in boys, and has been 
recorded as following ewliac disease. In its 
main features it resembles ordinary ricket-s, 
but, since the ossification of the skull is com- 
plete, skull changes arc absent. 

Fkedeuick Langmead. 

RIOKET8| FCETAL (see Aouondkoplasia). 

RIQA’8 DI8EA8E Stomatitis and 
Glossitis, p. 279). 


RIQOR MORTI8 (see Post-mobtem Exam- 
inations IN Medico-legal Cases). 

RINQWORM. — A disease of the skin, hair, 
or nails (Plate 28, Figs. 1, 2, 3, 6, and Plate 
29), caused by a vegetable fungus. 

Etiology. — ^Eingworm of the scalp is essen- 
tially a disease of children, and tends to dis- 
appear about the age of 15. It is common 
in schools and other institutions, through 
which it spreads by direct contact or by 
means of caps, hair-brushes, pillow-cases, etc. 
In adults, ringworm of the body and hair of 
the beard is fairly common, and is generally 
of animal origin. The groins, axilla), fingers, 
and toes may also be attacked, and in rare 
erases there is extension to the mucous mem- 
branes. 

Pathology. — There are three large groups of 
fungi causing ringworm, the Epidcrmoph)rtons, 
the Microsporons, and the Megalosporons or 
Trichophytons, the last being subdivided into 
Tf, endotJirix and Tr. ectotkrix or endo-ectothriXy 
according to the disposition of the fungus 
inside, or both inside and outside, the hair. 
The classification into small- and large-spored 
varieties is not strictly accurate on account of 
the great variation in size of the spores. 

Microsporosis. — The most important mem- 
ber of tlie microsporons is M, aiidouini, which 
is of human origin and causes at least 90 per 
cent, of the cases of ordinary scalp ringworm 
in this countr 5 \ The chief animal micro- 
sporons communicable to man are derived from 
the dog (M, canis or lanosum)y from the cat 
(M. felineum), and rarely from the horse 
(3f. equinum). The microsporoiis are charac- 
terized by small round spores (2-4 /i) scat- 
tered over the surface of the hair or closely 
packed together so as to form a sheath around 
it, and a wavy, irregularly- jointed branching 
mycelium terminating in a fringe above the 
hair-bulb. The fungus first attacks the epi- 
dermis, and invades the hair from above 
downwards, causing erosion of the cuticle and 
disintegration of the shaft. On Sabouraud’s 
proof-agar microsporons give smooth white 
downy cultuics. 

Tri^ophirtoBis. — The trichophytons are dis- 
tinguished by short, regularly-jointed cubical 
mycelial elements (the term spore is a misnomer) 
arranged in chains. Usually these elcmentf 
are larger than those of the microsporons, bul 
there is a group (Tr. mtcroHd&t) in which they 
are small although they keep the charactei- 
istic chain-formation of the trichophytons. The 
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hair is attacked from below upwards and the 
cuticle remains intact. 

Trichophyton endothrix. — Tlie endothrix tri- 
chophytons, in which tlie fungus is confined to 
the hair-shaft, are mainly of human origin ; 
they chiefly attack tlie scalp, but occasionally 
give rise to ringworm of the glabrous skin, 
beard, and nails. They arc divided, according 
to differences in the form or colour of their 
cultures, into three chief types — (1) Tr. crateri^ 
fornie, (a) white or cream-coloured crater-like 
cultures, (6) yellow or primrose crater-like cul- 
tures ; (2) Tr, acuminatum, yellowish acurnin- 
atcj cultures ; and (3) Tr. violacemn, violet 
cultures. The first variety gives rise to the 
majority of cases of trichophytosis of the scalp 
and body and a few nail cases, the second 
affects the scalp only, and the third accounts 
for a few scalp and bciard and nail ringworms. 
There is also a groiij), called by Sabouraud 
‘‘ nco-endothrix,” which produces cerebriform 
cultures. 

Trichojdiyion endo-eclothrix (or, since the hair 
is first attacked frtim the oiitsidc*, ccto-endo- 
thrix). — The fungus proliferates both outside 
and within the hair in the form of short myce- 
lial chains running for the most j)art parallel 
to the shaft as in the endothrix variety, but 
sometimes also crossing it in a transverse or 
oblique direction. 

These tricho phytic fungi arc almost entirely 
of animal origin, and give rise to inllamma- 
tory and suppurative lesions and to the condi- 
tion known as htrion. Sabouraud divides them 
into those with small spores {microtdes) and 
those with large spores (meyas/jorefi), and dis- 
tinguishes numerous si)ecics according to their 
different cultural characters. For practical 
])UTposes, four main varieties may be described 
as occurring in this country ; — 

1. A cat ringworm (Tr, fclineum), giving 

white cultures with rayed margins, 
and producing vc»sicular rings on the 
trunk and limbs of children or adults. 

2. A horse, ringworm (Tr, eqiiinum), pro- 

ducing yellow' cjullures with marginal 
rays, and giving rise to scaly rings in 
the human subject. 

3. A horse or cattle ringworm (Tr, 

gyjiseum), with luxuriant white plas- 
tcry cultures, causing inflammatory 
and suj)puTative lesions of the skin or 
beard. 

4. A bird ringworm giving rose-coloured cul- 

tures (Tr, roaaceum), and communicable 
to man as beard or body ringworm. 


In connexion w'ith deep-seated suppurative 
ringworms a lichenoid trichophytidc, due to 
absorption from the local lesion, lias been 
described (Jadassohn), and other observers 
have found that an extract of ringworm 
cultures can cause a cuti-reaction and can 
set up a certain degree of immunity after 
inoculation. 

Epidermophytosis. — This is due to the Epider- 
mophyton inguinale or cmris, which does not 
attack the hair, and causes cczematoid ring- 
worm of the groin, axillce, feet, hands, and other 
})art.s (tinea cruris or tinea marginata, formerly 
known as eczema marginatum and often called 
dhobie’s itc.h). It yields ycllow'isli ])owdery 
cultures on Sabouraud's proof agar. 

Tinea iinbricata is a troj>ical species of ring- 
worm not met with in this coimtry, w'hich gives 
rise to scaly concentric rings spreading over the 
trunk. Three varieties have been described. 
Other tropical varieties of ringworm are tinea 
alba, caused by Tr. purjmrcum (KpUlvrmophyton 
ruhrum), tinea albigena by Tr. alU^cicans, tinea 
troiiicalis by Tr. hlanchardi (Sabouraud), tini'a 
nigro-circinata by T. ceghmsc, tinea iutersecta, 
due to Endodertnojdiytou caslellami, and Acladi- 
osis, an ulcerative diTinaloJiiycosis caused by 
Acladium castellan ii. 

Symptomatology and diagnosis. — Ordi- 
nary microsporosis of the scalp is characterized 
by scaly, more or less circular, semi-bald jiatchcs 
on tlie scalp, varying in size and number 
according to the length of duration and extent 
of the infection. They arc distinguished from 
tJiosc of seborrhea and psoriasis by the sliort, 
broken, twisted hairs, which arc envelojiod 
in a greyish-white sheath and show under 
the microscope a swollen opaque shaft and a 
mosaic of closely-jiacked spores surrounding it. 
Alopecia areata presents smooth bald patches 
without scales, and short needle-shaped hairs 
without a sheath. Favus is characterized by 
the presence of yellow cujis, a mousey odour, 
and scarring of tiic scalj). Lupus erythematosus 
sometimes gives rise to scars on the scalp, but 
they arc generally few in number, irregular in 
shape, shiny and discoloured, and accompanied 
by lesioas on the face or elsewhere. 

Tinea circinata may accompany inicro- 
s[)urosis of the scalp in the sha|>e of small 
discoid or ringed jmtehes, and is tiicn probably 
due to one of the. animal microsporons, but in 
the great majority of casi*s ringworm of the 
body is caused by endothrix or ccto-cndothrix 
trichojihytons, giving rise, to scaly rings or, in 
the latter case, to inflammatory vesicular or 
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pustular circinate patches. These lesions have 
a well-defined vesicular or pustular margin 
distinguishing them from patches of eczema or 
psoriasis or the primary patch of pityriasis 
rosea, 

Txicdmphytoiif o! the loalp, if due to the 
endothrix fungus, generally takes the form of 
small disseminated patches. The diseased hairs 
have no spore sheath, and are sometimes broken 
off on a level with the sc^lp, constituting 
the so-(»lled “ black dot ringworm ; or the 
patches may be “ bald ringworm.” The ecto- 
endothrix fungus gives rise to the more in- 
flammatery types of ringworm, especially the 
type known as kerion, although kerion may 
also be caused by animal microsporons or by 
the endothrix fungus. The aggregation of sup- 
purating follicles forms large soft prominent 
masses in wlii<‘h are buried the diseased hairs. 
A few coses of trichoiiliytic granulomata have 
been describe d. 

Epidermophytosis. - The fungus does not 
attack the S(;alp, but (‘.auses large red ei'zcma- 
like patcihes with well-defined spreading mar- 
gins in the groins (dhobie's itch) or axilla?, and 
may also give rise to vesicular or scaly patches 
on the hands or feet, white macerated patches 
between the toes, or thic.k sc^ly patches on the 
palms and soles. 

Ringworm o! the heard. — Tinea barbae, or 
tinea sycosis as it is sometimes called, is com- 
mon amongst those whose work brings them 
into contact with horsiis and cattle. In other 
casi!s the barber’s brush is the vehicle of in- 
fection. It may appear as an erythematous 
ring enlarging penpheraliy, or in the form of 
scattered scaly follicular papules or pustules. 
In some cases in an advanced stage there are 
inflammatory nodular masses analogous to 
kerion of the scalp. Careful examination will 
r(?veal the presence of short, greyish, broken 
hairs which show under the microscope the 
mycelial chains outside and inside the hair 
characteristic of the endo-ectothrix fungus, and 
serve to distinguish the disease from staphylo- 
coccic sycosis. Exceptionally, the endotLrix 
variety is found. Apart from microscopical 
examination, the diagnosis from staphylococcic 
sycosis is often difficult. Eczema and impetigo 
are superficial and not localized to the hair- 
follicles. The hair of the upx>er lip is rarely 
attacked in tinea sycosis. 

Bingwonn of the nails is caused by one of the 
trichophytons, the ecto-endothrix or endothrix 
( Tr, acuminatum or Tr, violaceum), or by the 
epidermopbyton. The nails become discoloured. 


friable, and partially disintegrated. Eczema, 
psoriasis, and infection of the nails by cocci 
are generally associated with other lesions char- 
acteristic of these diseases, and the presence 
of mycelium in the scrapings, when examined 
under the microscope, confirms the diagnosis of 
ringworm. Favus can be distinguished by the 
special characters of the mycelium and by 
cultures. 

Prognotit and treatment. — The treat- 
ment of tinea tonsurans by ointments and 
lotions is notoriously long and tedious. A few 
such as kerion and bald ringworm, 
may recover spontaneously, but the disease 
generally lasts six to eighteen months and 
often longer. Strong antiparasitic ointments, 
such as those containing c.hrysarobin, croton oil, 
iodine, mercury, sulphur, carbolic, acid, salicylic 
acid, copper, picric acid, or sodium chloride, 
are employed. A great deal depends upon the 
care and })crseverance devoted to their appli- 
cation. Those which set up a c‘.crtain amount 
of inflammation in the hair-follicles are the 
most rapid in their action, and needling each 
hair with croton oil is a useful method for small 
patches or residual stumps. Frequent wash- 
ing with soft soap, keeping the hair short so as 
to fa(‘ilitate the application of the ointment, 
and the wearing of linen or paper caps to jirc- 
vent infection are important items in the treat- 
ment. The best method of dealing with ring- 
worm of the scalp consists of epilation by 
means of the X-rays, although the method is 
not free from risk and must be conducted by 
an expert. In the majority of cases it is advis- 
able to depilate the whole seal]), since }>artial 
epilation is almost certain to be followed by 
reinfection of the healthy parts or by the dis- 
covery of diseased hairs wliich had been jire- 
viously overlooked. Adamson’s method is the 
best for this purpose. Three converging pegs 
are fitted around the aperture in the box or 
shield containing the tube, so that the patient's 
head is maintained in the correct position and 
at the correct distance from the antikathode. 
Five jioints are then marked on the scalp with 
an aniline j>encil in the frontal, vertex, occipital, 
and inferior parietal regions respectively, each 
being 5 in. apart. Each of these points forms 
a centre to which the ends of the pegs converge 
as they rest on the scalp. The exposures over- 
lap, so that the whole of the scalp receives an 
equal dose, and the scalp is epilated in five 
applications. The hair begins to fall in about 
a fortnight, and the whole scalj) is completely 
denuded of hair in tbre^ weeks, and is then free 
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from infection. Regrowth begins in six weeks 
and is complete in about three months. While 
the hair is falling the scalp should be washed 
frequently and a mild antiseptic ointment 
applied. 

Tinea oircinata can be removed in a few days 
by painting the patches with strong solution 
of iodine or by applying mercurial or sulphur 
ointments. Tinea marginata is more refrac- 
tory, and ung. chrysarobini is often used for 
this variety of ringworm, but a less irritant 
and equally eilicacious application is an oint- 
ment consisting of benzoic acid and salicylic 
acid, about 20 gr. of the former and 15 gr. of 
the latter, to an ounce of vaselin and coconut 
oil (Whitfield). 

The treatment of ringworm of the beard con- 
sists in ci)ilation by X-rays, which can be accom- 
plished by a method similar to that employed 
in ringworm of the scalp. Failing the X-rays, 
epilation by forceps and the application of 
mild antiseptics such as a weak solution of 
perchloride of mercury and the dilute nitrate- 
of-mercury ointment may be used, but with 
this treatment the disease is apt to be very 
chronic. For ringworm of the nails complete 
ablation is the most satisfactory method. 

S. E. Dore. 

RITTER’S DISEASE (see Impetigo Con- 
tagiosa). 

ROCKY MOUNTAINS FEVER (syn. 
Spotted Fever of the Rocky Mountains, Black 
Fever, Blue Diseaw',). — specific fever resem- 
bling typhus in its symiitgins, and ocicurring 
among the foot-liills of the mountains in several 
of the western of the United States. It fol- 
lows the bite of a tick -- Dennaceydor renustus 
(Plate 58, Fig. 6, facing p. 3G6), and is due 
to small bodies resembling, but somewhat 
larger than, the Rickettsia bodies found in 
lice fed on patients aficcted by typhus or by 
trench fever. The disease is most prevalent 
in April, May and June, and attacks indi- 
viduals of any age and either sex. 

Symptoms. — ^A iieriod of malaise is followed 
by chills, which recur irregularly and in dimin- 
ishing severity throughout the illness. The 
temperature gradually rises, reaching 103® or 
104® F. by the second day and 105° or higher 
by the fifth. Fains in the joints are severe. 
Toxsemia is evident, prostration, with delirium 
and partial or complete loss of consciousness, 
developing rapidly, so that a typhoid-like state 
is present. The eruption appears from the 


fourth to the seventh day on the wnsts, ankles 
or back, and rapidly spreads, to become 
generalized, not sparing the scalp, hands or 
feet. At first there are discrete rose-coloured 
spots, which soon become petechial and en- 
large ; they may be confluent, especially on 
the more dependent parts. The speckled rash 
when the spots remain discrete lias given rise 
to the name of “ sjwtted fever,” and their dark 
colour to those of “ black fever ” and “ blue 
disease.” 

Sliglit jaundi(‘e may be present. The spleen 
is considerably enlarged and is tender, while tlie 
liver enlarges to a less di^gree. Constipation is 
the nile. The urine is diminished, and may 
contain albumin and easts. In si^vere cases 
cedema of the faijc and limbs occurs early. 
Towards the beginning of the second week 
nausea and vomiting ajipear, and may continue 
to the end 'in fatal cases. The jiulse- and 
respiration-rate are quick. Slight catarrh of 
the respiratory trai'.t is found. Tlie blood shows 
little change, the red cells and haemoglobin 
being slightly reduced and the hiuem-ytes 
slightly increased. In cases which recover, the 
fever begins to subside by lysis at the end of 
the second week, defervescence being aciuinqia- 
nied by desquamation. (jlangr<‘ne may occ,ur 
in the skin in places wJuire it is tight, as the 
ears, toes, fingers, and elbows, or elsc^wlierc 
as in the tonsils, scrotum, or })re])uce. The 
ca8c»-mortality is very variable, being as high 
as 90 j)er cent, in Montana and as low as 5 ])er 
cent, in Idaho. 

Morbid anatomy. Post mortcmi. in addi- 
tion to congestion of the viscera, the inyo- 
caidium is found to be soft and the spliTii 
and the glands large and firm ; the liver shows 
fatty degeneration. Tliere. are subserous 
haDiuorrhages, and others into the gimitalia. 

Treatment. Prophylaxis is concerned witli 
eradicating the infecting tick. Its larval 
and nymph stages develop princiiially on 
the ground squirrel and the woodchuck, and 
attempts are being made to exterminate these 
animals in infected districts. The adult tick, 
which bites man, is harboured by the Rocky 
Mountain goat, the sheep, brown bear, coyote, 
badger, and wild cat. Goats and she<q) are 
being dipped to destroy the ticks and prevent 
their dissemination. The treatment of the 
developed disease is symptomatic. 

Frederick Lang mead. 

RODENT ULCER (see Skin, Maugnant 
Growths of). 



RUBELLA 


RONTQEN RAYS [see X-Rayb). 

RO8A0EA {see Acne Rosacea). 

ROTHELN {see Rubella). 

RUBELLA {syn, German Measles, Rotheln). 
— ^An acute contagious disease chaTacterized 
by a polymorphous eruption, enlargement of 
the superficial lymphatic glands, and an 
habitually mild course. 

Etiology. — The existence of rubella as a 
morbid entity distinct from scarlet fever and 
from measles is now w'cll established. Rubella 
always brc(»ds tnu?. An attiick of sr^arlct fever 
or measles is no })rote.(‘.tlon against ruliella, 
nor does rubella pi-ot(^ct against scarlet fever 
or measles. On tlie otlier hand, a second 
attack of rubella is extreiiuily rare. 

The causal agent has not yet been discovered. 
A. F. Hess has examined the ])lood bact<»ri(»- 
logically during the height of the eruption 
without obtaining a growth in any case, lie 
also found that intraperitoneal injections of 
the blood into Maracus rhesus monkeys gav 4 ‘ a 
negative result. 

Direct infection is chiefly res])onsible for 
transmission of the disease ; the possibility of 
indirect infe(ji.ion by third persons or fomites 
is doubtful. The infcctivity of rubella is 
highest in the ])rodroraal and enaptive stages, 
and ceases rajiidly after the disappearance of 
the rash. 

The disease is uncommon in infancy and 
moat frequent between the ages of 5 and 15. 
Adults are Jiiorc suscejitible to it than to 
measles, from whicli most have already suffered. 
It is rare after 50. Roth sexes are equally 
liable. The morbidity is greatest in the winU*.r 
and spring, or spring and early summer. 

Symptomatology. - 'I'Jn* inculxitiou 'period 
is rarely less than 10 or more than 21 days ; it 
is usually 15 or IG days. 

Premonitory symptoms are usually absent, 
and the rasli is the first manifestation of the 
disease, but occasionally a ])rodromal period of 
two to five days occurs in wliicli the patient, 
especially if an adult, may complain of head- 
ache, backache, muscular fatigue and loss of 
appetite, and during which the temperature is 
slightly raised. Stiffness of the neck and 
enlargement of the cervical and occipital glands, 
as well as conjunctivitis or an injection of the 
conjunctival vessels (“ pink eye ’’), may precede 
the eruption. Prodromal erythematous and 
urticarial rashes have b(*en observed. 

The eruption first apjiears upon the face. 


where, unlike scarlet fever, it invades the cir- 
ciimoral region and then rapidly spreads over 
the trunk and limbs. It consists of pale pink 
I)ai)ulcs, round or irregular in shape, ranging 
in size from a ])in’s head to a split pea. The 
lesions arc usually most profuse on the outer 
surface of the thighs and buttocks. By the 
time the rash is well marked on the trunk and 
lower limbs, it has faded on the face and is 
disappearing on the chest. It is often accom- 
panied by itching. As in scarlet fever and 
measles, miliary vesicles and potcchiaB may 
accompany the specific eruption. 

The individual lesions are sometimes large, 
blotchy, and crescentic, and closely resemble 
those of measles (rubella morbilliformis). In 
rubella scarlatiniformis, which is less frequent, 
the rash on the trunk closely rejsemblcs scarlet 
fever, from which it differs cliiefly by its dis- 
tribution on the face, where it invades the 
cinuimoral region. Not infrequently the mor- 
billiform and scarlatiniform types coexist in the 
same patient. The eruption lasts from two to 
five days. As it fades it leaves a ])urplish or 
mottled appearance of the skin. Desquama- 
tion is usually fine and branny, and may be 
absent. Relapses arc rare. 

Catarrhal signs are the rule, but are much 
hsss pronounced than in measles. Conjuncti- 
vitis is common, but is usually of very mild 
degree. Th(;r(‘, may be a wat<*ry nasal discharge 
and coughing and sneezing are not infrequent. 

'Fhc buccal mucous membrane may show some 
injection and even pimctiform haomorrhages, 
but Ko])lik’s sjiots are never j^esent. Forscli- 
lieimcr has desrabed as the characteristic enan- 
them of rubella an eruption of small discrete 
dark-rod sj)ots on the soft palate and uvula. 

Temperature. — In a large number of cases 
the temj)crature docs not rise above 99° F., 
and is often not raised at all. Constitutional 
disturbance is slight or absent. Temperatures 
above 102° F. arc most excoj)tional. The dura- 
tion of the ])yrcxia is two or tliroci days. 

Lsrmphatic ^ands. — Enlargement of the pos- 
terior cervical glands is a constant feature. 
The occipital, siibmaxillary, axillary, and in- 
guinal glands are involved to a less extent. 
The swollen glands are seldom painful and only 
slightly tender, and soon resume their normal 
condition after disappearance of the rash. 
Suppuration is most exceptional. Slight en- 
largement of the spleen occasionally occurs. 

Blood. — ^Leucopenia with relative lyinpho- 
c^i^osis is characteristic. Lymphocytosis may 
occur before the appearance of the eruption, 
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and thus help to separate infected from non- 
infccted children (Hess). According to Saito, 
there is an increase in the number of neutro- 
phils at the height of the eruj)tion, and eosino- 
philia is frequent when the eniption is fading. 

Aberrant forms. — Cheadle and others have 
described a severe form of rubella character- 
ized by high temperature, rapid pulse, con- 
tinual nausea and vomiting, diarrhoea, ton- 
sillitis, lar 3 mgitis, convulsions, and delirium. 
Such cases arc extremely rare, and it is highly 
probable that most of them were really examples 
of scarlet fever or measles. 

As in the other acute exanthems, a non- 
cruptivo variety of rubella has been described, 
in which the skin eniption is absent, but there 
is an eiianthcm on the mouth and palate. 
The existence of such forms, in the absence of 
bacteriological confirmation, which in the pre- 
sent state of knowledge is impossible, is, of 
course, extremely doubtful. 

Association with other diseases. — ^llubella 
may develop during the incubation period of, or 
during convalescence from, one of the other acute 
infectious, but the association is not frequent. 

Complications. — Asa rule, the disease runs 
its course without any comjdieations, and it is 
extremely probable that in some at h^ast of the 
complications attributed to rubella an erro- 
neous diagnosis has been made, the T(‘al dis- 
ease being scarlet fever, measles, or an associa- 
tion gf the two. This paiticularly a])plies to the 
secondary cases of rheumatism, nephritis, otitis, 
tonsillitis, bronchitis, bronc.ho-pneuraonia and 
pleurisy that have be(»n attributed to rubella. 

Nervous com].)lications are very uncommon, 
but Kcr states that adult patients often com- 
plain of neuralgia and toothache, which he 
attributes to pressure on the nerves by the 
enlarged glands. 

Diagnosis. — llubella is most likely to be 
confounded with scarlet fever and with measles, 
and such mistakes in diagnosis are veiy fr<J- 
quent. The. onset of scarlet fever is usually 
more violent. Headache and sore throat, 
though occasionally present in rubella, are 
seldom intense, and vomiting, so (jonstant as a 
prodromal syinj)tom of scarlet fever, is rare in 
rubella. A normal or subfebrile tciui)erature 
on the appearance of a S(‘arlatiniform eruption 
points to rubella rather than scarlet fever. 

The scarlatiniform variety of rubella closely 
simulates scarlet fever, but the distribution on 
the face, where it invades the zone of circuin- 
oral pallor, is characteristic. When the rash 
has faded from the face, the diagnosis of rubella 


from the eruption alone may be impossible, 
and other circumstances must he considered, 
such as the history of infection, the character 
of the onset, the subsequent desquamation and 
development of complications peculiar to scar- 
let fever, such as rheumatism or nephritis. 

Rubella is distinguished from measles by the 
absence of Koidik’s spots, the paucity of the 
catarrlial signs, and the appearance of the 
eruption on the first day of the illness. 

The tuberculin cuti-reaction may help in the 
diagnosis of rubella from measles, but only in 
tuberculous children. A positive reaction in 
the eruptive stage excludes measles. On the 
other hand, a negative reaction is no proof of 
measles, siiu'e, in tlie nbstuice of tuberculosis, 
the reaction is negative in rubella also. 

The enlargement of the ]>ostcrior cervical 
glands is usually more marked in rubella than 
in either S(jarlet fever or measles, and the diazo 
reaction, which is almost invariiihh^ in measles 
even for a ft^w days after the disappearance 
of the eruption, and only slightly less frequent 
in scarlet fever, is rartdy ]>oMitive in rubella, 
and then only during the* eruptive period. 

Late senm rashes on tlieir first appear- 
ance may sometimes sijiiulate rubella, and tin* 
resemblance is increased by tire frequent 
association with cervical a(h*nitis ; hut their 
subsequent development, when they usually 
assume a circinate appearanc *, *ind the frequent 
coexistence of pains in the joints and muscles, 
are distinctive. Rashes caused by certain 
drugs, especially copaifM^ may he confounded 
with rubella, hut cervical adenitis is absent. 
I'he roseola of syphilis, though accompanied 
by generalized adenitis, always sparer the face 
and is associated with otlier secondary sym])- 
tonis, and usually with the remains of the 
primary lesion. 

Prognosis.- The prognosis is extremely 
good. Out of 2,572 cases admitted to the 
Jiospitals of the IVI.A.lh iji a period of fourteen 
years, only two deaths ocjcurred, one. of wJiirh 
was due to general tulxTculosis. 

Treatment. — No special treatment is re- 
quired. The patient should be kept in bed 
during the eruptive .stage, hut may be allowed 
up at the end of a week if the diagnosis is 
certain. j jj Jiojj.KSTON. 

RUBEOLA {see Mearlks). 

RUMINATION (see Stomacji, Functional 
Disorders of). 

RUPTURE (se^ Hernia, Abdominal). 
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SAUVA, ANOMALIES OF 


SALIVARY CALCUU 


8AOH8’ DI8EA8E {see Idiocy, Amaubotic 
Family). 

8AORAL PLEXU8, LE8ION8 OF {see 
Spinal Nerves, Lesions of). 

8ACRO-ILIAO DI8EA8E {se/i Arthritis, 
Tuberculous). 

8ALIVA, ANOMALIE8 OF 8ECRETION 

OF. — The normal amount of saliva secreted 
in twenty-four hours has hecn estimated at 
two to throe pints. Its flow is temporarily 
increased by the siglit of food, the presencxj of 
dry, irritating jwrticles or ulceration in the 
mouth, or as a precursor of vomiting ; it 
may be temporarily decreased by emotion, 
such as anger or fear. 

Ptyalitm is the name given to a patho- 
logical and more lasting cxce.ss of secretion 
than that due to the causes mentioned above. 
It is a common result of excessive doses of cer- 
tain drugs, notably pilocarpine, iodides, and 
mercury. In pathmts who show an idiosyn- 
crasy to mercury, profuse salivation has fol- 
lowed the administration of 10 doses of \ grain 
of calomel. Such an idiosyncrasy is not very 
uiK'omnion, and its ])ossible presence necessi- 
tates care in the administration of mercurial 
drugs to a |)atient for the first time. When 
mercurial salivation occurs it may continue 
for three w(‘eks after the drug is discontinued. 
Ptyalism is sometimes seen in a (joinplcx group 
of conditions, including chronic jKirwreatic dis- 
ense, in which its presence may be a hel]>ful 
indication in forming the diagnosis ; 'pregnancy 
in the early months, often, Imt not always, 
associated with morning vomiting ; 'pelvic dis- 
ease, espcrually utitrinc disorders about the time 
of the menopause, and hysteria in young sub- 
jects. Hysterical ])tyalism commences sud- 
denly, may be confined to one gland, is often 
associated with other hysterical inanih^stations, 
may resist treatment for a long time, but 
ultimately ceases as suddenly as it commenced. 
Bulbar palsy may be a cause of severe ptyalism. 
In hydrophobia there is a great flow of viscid 
saliva. I’rofusc salivation is occasionally seen 
as an early symptom of general paralysis of the 
insane. 

The treatment of ptyalism consists in re- 
moval of the cause if possible and the adminis- 
tration of belladonna in large doses, accom- 
panied by the use of astringent mouth-washes 
and general tonic ” measures. 


Xeroetoma, or dry mouth, is a condition 
in which the salivary secretion is extremely 
deficient or even absent. It affects chiefly 
elderly females of a neurotic temperament, and 
may be very resistant to treatment. The con- 
dition is probably atrophic, and a similar pro- 
cess in nose and conjunctiva may be coexistent. 
The lack of secretion gives rise to dryness of 
the mouiih, furring of the tongue, and fissures 
of the buccal mucous membrane, with conse- 
quent loss of appreciation or dislike of food, 
leading to impairment of the general health. 

Treatment is difficult, and must be active, 
including the very frequent use of mild anti- 
septic mouth washes, very candul attention 
to the hygiene of the mouth, and the adminis- 
tration of fairly largo doses of jaborandi or 
pilocarpine. Some mild cases which have re- 
sisted medicinal treatment have yielded to 
“ suggestion,** a result which might be ex- 
pected in view of th(i frequent presence of a 
neurotic element. In a certain proportion of 
cases the condition may be regarded as a per- 
manent abnormality analogous to sclerodermia 
with deficiency of sweat secretion. 

C. ¥a. Sundell. 

8ALIVARY CALCULI. — These concretions 
occfsionally occur in the substance or in the 
main ducts of the salivary glands. In the 
former situation they may give rise to no 
syjnptoms ; in the latter th(^y may be felt by 
the. ))atient ns a hard substance in the cheek or 
under the tongue. They are comjjoscd for tlie 
most part, of phosphates or carbonates ; in 
some a nucleus of degenerated epithelium or a 
foreign body exists. It is probable that they 
owe their origin to past catarrhal conditions 
of the ei)ithelium of the gland or duct. The 
severity of the symptoms to which they 
give rise depends upon their size and the 
occurrence of secondary inflammatory changes. 
A calculus of moderate size may produce com- 
l)lete obstruction of the duct with consequent 
swelling and distension of the corresponding 
gland, leading to acute inflammation or chronic 
enlargement, with hypertrophy of the inter- 
stitial tissue. Sometimes the obstruction and 
consequent swelling of the gland are inter- 
mittent in character. 

Treatment. — ^An impacted calculus should, 
if possible, be coaxed along the duct, but if 
necessary an incision should be made through 
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tbe buccal mucous membrane and the cal- dix and ri^ht appcndajres are matted to- 
cuius removed. The formation of an intra- fjetlier in one inflammatory mass, due to 
buccal salivary fistula is of no importance, chronic appendicitis. 

but an external fistula consequent upon abscess- Pathology. — The tube becomes enj^orged 

formation and ulceration through the cheek with blood and swollen, its mucous membrane 
causes great inconvenience and may be very and fimbriae red and aMlematous, and its peri- 
slow in healing. q Sundkll. toncum inflamed, with engorged blood-vessels 

on its surface, of a pink or rod colour. Micro- 
8ALIVARY QLAND8, INFLAMMA- scopically, a section of the tube shows swelling 
TION OF {see Pakotitis ; Mumps). and engorgement of the mucous membrane 

with round-celled infiltration of the stroma. 

8ALPINQ0-06pH0RITI8- — Inflamma- Acute inflammation of the tube may siib- 
tion of the tube and ovary by which they are side comph»<.cly, but usually recovery is in- 
usually bound together by peritoneal adhe- c‘oniplete and the disease becomes cln-onic. 
sions. Acute attacks then recur from time to time 

Etiology.— Salpingo-oophoritis is always the and prcMiuce charac‘teristic changes in tlie tube- 
result of infection, whicli, in the great majority wall, the infiltration being gradually increased 
of cases, ascends from tim uterus to tlie tubes and the wall becoming thii'kcncd in all its 
and then to the peritoneum and ovary. Some- layers. 

times the inflammation comes from a source "J'he lumen of the tube at tlie uterine end is 
in the abdominal cavity. Hardy blood in- nam)w% and is cpiic-kly occluded by the swelling 
feebions are rosponsibh*. of its mu(‘ous membrane ; infected discharge 

Gonorrhera and puerperal infections acc'ount from tlie tube therefore finds its way through 
for most of the cases. When a woman acquires the abdominal ostium into the ]>eritoneal cavity 
gonorrJiWa tlie infection often remains limited and produces ])erif.oniiis around the end of the 
to the cervical canal and to tlie parts below it, tube. Infection may also c.ausi‘. peritonitis 
but ill many cases the organisms steadily in- by traversing the wall of the tube. The 
crease and, invading the endometrium, ulti- abdominal ostium of the tube frecjucuitly 
mately reach the mucous membrane of the becomes closed by jieritoneal adhesions or 
tube and the peritoneum. When the disease be- by its open end be(*oming adherent i-o the 
comes chronic and limited above by the internal ovary or some surface covered by peritoneum, 
os, it may again be lighted up by some disturb- The occlusion may be caused by the edges of 
ance of the cervix, and extension to the uterus, the fimbria*, wliich are covered by fieritoneum, 
tubes, and (he peritoneum may then occur. Dila- becoming adlierent to one another; when this 
tation of the cervix by the delivery of a child ocemrs the fimbria* arc turned inwards anil form 
or the expulsion of an abortion is a very common a tuft of mucous incmbrune inside the tube 
cause of tlie extension, and in these cireuni- surrounding the closed ostium. No matter 
stances the tubal infiammation may appear to liow the tube is closed, tlicrc. is a strong ])rol)a- 

arise from puerperal infection when in reality bility of the ovary Ixiing involved in the iii- 

it is due to extension of a jire-existing gonor- flamiiiatory process. The ostium being closed, 
rlura. Sometimes extension occurs without if the infection is sufficiently virulent pus col- 
obvious cause. lects in tlie tube, usually in its arnpullary j»or- 

hifection of the jyiierptral uterus by the stnqi- tioii, and forms a jiyo-saljnnx. In this event 

toeoccus is a common cause of saljiingitis and there is, as a rule, extensive pelvic peritonitis, 

consequently of oophoritis. Tlie tube may be iimtting the tube and ovary togc,tlier in sucli 

invaded by spread of the infection directly a way that it is often difficult to (listingiiish the 

from the uterus, just as in the case of gonor- one from the other until after the pyo-salpinx 
rha*a. It may also be infected from the has been removed and opened, 
placental site, the infiammation spreading When the abdominal ostium remains ojien or 
along its veins between the layers of the broad is fixed to the ovary, intraperitoneal collcc- 
ligament and there setting up a cellulitis from tions of ]>us often form near the end of the 

which the infection traverses the wall of the tube and in contact with the ovary. Inflam- 

tube. mation of the ovary is almost inevitable when 

Infection from above may be tuberculous it is lying in contact with and adherent to a 
or from the bowel, esjiecially the appendix, pyo-salpinx, or when an abscess forms around 
Cases occur fairly often in which the ajipen- the fimbriated end of the tube; it is found 
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also in Bome degree in all cases in which the 
tubes arc Bu})jcct to Tccurring acute attacks 
of inflaniroation. 

Oophoritis , — Inflammation of the ovary is 
an extremely rare occurrence except in asso- 
ciation with and secondary to infection from 
the tube or intestine. 

In rare instances it complicates general 
infections such as mumps and S(!arlet fever. 
Tubal inflammation is the cause of the great 
majority. In acute gonorrhoeal salpingitis the 
ovary becomes engorged and ondematous, but 
in the early stage is probably not a(‘tually in- 
fected. In virulent pucrj)cral cases, on the 
other liand, very rapid infection of the ovary 
may ensue, the gland becoming cedematous and 
covered with Jynipli and small abscesses 
developing in it. 

In chronic oophoritis tlie ovary is enlarged, 
its capsule thickened, and its surface often 
roughened from adhesions and studded by 
nujnerous distended follicles. An abscess in 
the ovary is a c*.oniinon sequel to saljungitis, 
and usually arises by direct infection from the 
tube of a follicle or corpus luteuin ; such an 
abscess may run a subacute or chronic course. 
Should the wall belween the abscess in the 
ovary and the lumen of the tube break down, 
a tu bo-ovarian abscess is formed. 

Symptomatology. — The acute symjttoms 
are generally due to the jieritonitis set up by 
the initial attack or by an acute exacerbation 
in a chronic case. 

An attack is marked by severe abdominal 
pain with vomiting, raised temperature, and 
accelerated pulse-rate. ]n tlic course of a few 
liours the i)ain usually becomes localized to 
the lower jiart of the abdomen, which is rigid 
and t(‘nder and moves ])oorly on respiration. 
Later the tongue is furred and the 2 )atieut 
disiiK'lined for food ; there is usually constipa- 
tion, and sometimes })uin on micturition. 

The infection producing an acute attack may 
be virulent enough to cause a rapid general 
infection of the peritoneum. Fortunately, the 
cases in 'which the ]»eritoneum is unable to 
localize the infection are conij)aratively rare ; 
wlien they occur there, lias usually been no 
previous attack, and consequently it is often 
imjK)ssibIe to ilecide tlie cause of the 2 )eri- 
tonitis. CJeneral i)eritonitis may also result 
from rupture of a ])yo-aalpinx, but this is still 
less common. 

Sy]nj)toms of peritonitis limited to the pelvis 
and recurring from time to time are the most 
usual evidence of salxnngo-ooiihoritis. It is 


common for an increase in vaginal discharge 
to be noticed during the attacks. 

In chronic cases there is often a history of 
ill-liealth, loss of weight, pelvic pain and back- 
ache, dating from an attack of gonorrhoea, or 
from a labour or miscarriage followed by an 
abnormal lying-in. In the absence of defi- 
nite information about the puerperium, the 
length of time that the patient was kept in 
bed is a valuable guide to her progress after 
labour. 

Recurring attacks of pelvic inflammation at 
intervals that may vary from a few weeks to 
many months are the rule ; they may be so 
mild that the patient can lead her usual life, 
or severe eiiough to keej) her in bed for two 
or three weeks at a time. Sterility due to the 
occlusion of the tubes is a very common sequel, 
and is more likely to follow gonorrhoea, which 
usually attacks both tubes, than puerperal 
infection, in which the salpingitis is often 
unilateral. 

Since the ovary and inflamed tube are fre- 
quently bound down to the floor of Douglas’s 
jMUich by ])CTitouoal adhesions, coitus may be 
}>ainful. When the uterus is retroverted and 
fixed down on toj) of the appendages, some pain 
liigh uj) in the vagina is almost inevitable 
during sexual intercourse. 

Dysmenorrhoea frequently results from en- 
gorgement of the iKjlvic organs, and is usually 
most severe when the uterus is fixed in a 
retroverted position. Tliis position is often 
an additional cause also of severe backache 
and inenorrliagia, though both arc commonly 
associated with sal2)ingo-or>2>horitis a2)art from 
retroversion. 

Menorrhagia is probably due chiefly to the 
infection of the endometrium, wliich in most 
cases is affected before the tube. 

Diagnosis. — In the initial attack the physi- 
cal signs are usually indefinite and the diagnosis 
must be made on a history of infection after 
labour, of gonorriuxia, or on such evidence as 
profuw* discharge or warts on the vulva. There 
may be tenderness in the pelvis and lower 
abdomen, and obvious 2>ulsation of the vessels 
in the forniccs. 

As tlic peritonitis becomes more localized, 
adhesions may shut off collections of peritoneal 
fluid round the tube and mat the gut and 
omentum in this position in such a way as to 
form a imljiable mass. 

When the symptoms arc referred to the right 
side, in the absence of evidence of vaginal 
infection or previous inflammation of the 
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appendix it is often impossible to differentiate 
between appendicitis and sa1]>ingitis. 

If the salpingo-oojdioritis has existed for some 
time, definite physical signs can usually be 
made out, especially when there have been 
recurring attacks. 

The tube becomes thickened, hard and possi- 
bly distended, the ovary bulky, and there may 
be small encysted collections of peritoneal fluid 
or pus round and between the tube and ovary. 
The mass so produced can be detected on bi- 
manual examination, and usually lies in the 
postero-lateral part of the pelvis or in Douglas’s 
pouch immediately behind the cervix. Ft is 
fixed, or capable of only a small amount of 
movement, and is tender. Though usually 
hard, it is elastic if the appendages arc sur- 
rounded by encysted fluid. 

In some cases the. mass is found to be fixed 
above the brim of the pelvis. When situated 
in this position it is usually the result of an 
attack of peritonitis during the puerperinm 
while the appendages are still raised by the 
enlarged uterus. By becoming adherent to 
the abdominal wall or the iliac fossce it cannot 
descend into the pelvis as involution jiroceeds. 

Prognosis. — In the fulminating cases in 
which general infection of the p(‘Titoneum 
occurs the outlook is extremely grav\ ; almost 
all the patients succumb. 

After adhesions have developed and shut ol! 
the inflammatory focus, the risk to life is small. 

There is, however, a great probability that 
the inflammation will become chronic, recur- 
ring attacks of acute inflammation succeeding 
each other at j)rogressively sliort.<»r intervals. 
The patient is thus reduced to a stat.c of in- 
validism, from whicli she can only be delivered 
by operation. 

In some cases, which are usually mild, the 
inflammation resolves and the appendages are 
restored to the normal. In others, a few acute 
exacerbations follow the original attack at 
lengthening intervals and leave damaged and, 
very often, closed tubes, causing sterility l)ut 
few, if any, other symptoms. 

The results of operation arc good in that 
cure of pain and acute attacks is to be expected. 
The risk of general peritoneal infection is not 
great if the operation is undertaken during a 
quiescent period, but it may involve tlw^ t(»- 
moval of both tubes and ovaries— a very 
serious drawback in the case of young vromen. 

Treatment. — When ge7ieralj)eritonitis is pre- 
sent the only hope of saving the patient is by 
laparotomy and drainage of the peritoneal cavity. 


In other acute caseSj whether tlie attack be 
an initial or a recurrent one, surgical treatment 
should he avoided whenever possible. Not 
only are the risks of operation very much re- 
duced during a quiescent i)oriod but in many 
cases the acute symptoms, though they may 
be very severe, subside completely and opera- 
tion may prove to be unnecessary. Absolute 
rest in bed is essential. Simple methods such 
as hot fomentations to the abdominal wall and 
small doses of brandy by the mouth should be 
employed for the relief of pain and sickness. 
Later, fluid diet should be ordered, and the 
aperients necessary to ensure a daily action of 
the bowels. 

If with rest in bed the peritonitis becomes 
localized, there will probably be deflniio signs 
of improvement within a week or ten days, 
during which time tins ])ain will steadily de- 
crease and the temperature and the pulse-rate 
fall. TJic teiuh^rness in the ])elvis will diminish 
and the mass show signs of resolution. 

Marly surgical int<M*fcrencc is needed when 
there is evidence that the peritonitis is spread- 
ing. It is also indicated when the pelvic mass 
increases in size, the. temperature and pulse- 
rate. remain high and the j»ain persists ; in 
these eireumstances it is ju'obable that sup- 
j)uration has occurred. 

At this early stage laparotomy is frequently 
the only method of <*vaeuating the pus and 
drainijig the cavity, fts great drawback is a 
scri<ius danger of causing a further spread of 
the 2 >crilunitis, but, when it is iiceessary, this 
risk must be taken, as it is sinalh^r than that 
of ex|)ectant treatment. Fortunately, in many 
cases when sup^iuration occurs the c.ollection 
of ]>u.s is in Douglas’s pouch and is accessible 
from the vagina by j)ost(‘rior colj)otomy with- 
out ojjening the g(»neral peritoneal cavity. 
Unless there is a definite colh^ction which bulges 
down ih(t i^ostcrior vaginal wall this lait(*r 
operation should not be attempte,d, as the gut 
may he adherent to tlui back of the uterus or 
the floor of Douglas's j)oucli and may be. injured. 

After a jx^lvic abscess lias been drained liy 
jiosterior eolpotoniy tlie.rc is usually a striking 
improvennent in the jiatient’s condition within 
twenty-four iioiirs, and three or four days later 
the. tube can be removed without fc.ar of the 
wound (‘losing Ixdore the inflainmation has 
subsided. 

When a patient’s condition is gravcj and the 
abdomen has to be oixmed during an acute 
attack, it is often unwise to attempt more than 
the drainage of an abscess or of the {K^ritoneal 
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cavity, when the inflamination is not shut of! of glycerin tampons or medicated pessaries 
by adhesions. Jf, however, the diseased appen- should be tried for ten days or a fortnight, 
dage^ can be removed at the same time without During this time the patient should remain in 
great difficulty or undue disturbance, this is bed, a tampon or pessary being introduced 
the better j)ro(*edure ; if the infected area is each day and left in the vagina for eight or 
merely drained a sinus is likely to persist and ten hours ; a large hot douche should be given 
add greatly to the diffi(iulties of any subsequent before the pessary is put in and after it is 
operation. removed. 

In c7/rowir the treatment may be medical The pessaries consist of a medium, melting 
or surgical. It is often difficult to decide which at bcnly temperature, in which various drugs 
of the two is the better for any particular case, arc incorporated ; glycerin, ichthyol, and iodine 
and if there is doubt, medieval treatment should are the most useful. 

be tried first. Such a course may be repeated two or three 

When there is much enlargement of the ap- times if required at intervals of a few weeks, 
pendages, when the general health is much and douching should be continued between the 
impaired, or when the recurring attacks of courses. 

pelvic inflammation are frequent and severe - At many of the spas in this country and 
es])ecially if th(^ intervals between them are on the Continent special treatments by baths, 
becoming shorter --the prospects of a cure, rcJHt, radiant heat, and douching are carried 
excejit by removal of the diseas'd appendages, out for pelvic inflammation, and in obstinate 
are very remoi.e. cases should be tried whenever possible. Drugs 

If the attacks have been mild and few in given by the mouth have very little effect, but 
number and there are no obvious ])hysical mercury and iodide of potassium seem some- 
signs on bimanual examination, treatment by times to have a favourable influence, even when 
medical means may lie ex])ec.ted to suffice. there is no evidence of syphilis. 

In the moderat<‘ly sevens cases the results of Surgical treatment. — Removal of the dis- 
medical treatm(‘nt are more uncertain, but all eased appendages by abdominal section is the 
])ati<mts, and especially those in the child- only method of dealing with cases of chronic 
bearing j)eriod of life, should be encouraged to salpingo-oojdioritis when medical treatment has 
give it a tliorough trial. failed. When tlie disease is bilateral it may be 

A patient undergoing medical treatment for necessary to remove both appendages, but 
salpingo-oophoritis must be prepared to avoid every effort, should be made to save some 
fatigue and exposure to cold and to lead a ovarian tissue, particularly in young women, 
quiet life, ])orhaj>s for many months. Among Where there is still any pro8])eet of pregnancy 
women of tlie working classes tliis is often occurring and tlicre seems a reasonable c]ian(!e 
im])ossible, and many others are unwilling to of one tube recovering or of its being made 
submit to a long period of inactivity if, after patent by salpingostomy, it is better to leave 
all, the result may be disappointing. it and risk a second operation than to remove 

Surgical measures, therefore, often have to it and make further pregnancy impossible. In 
be un(l(*rt.ak(‘n when j)rolonged treatment by women after the late thirties when both tubes 
medical means might effect a cure. or both appendages have to be sacrificed, it is 

Meffioal teatment. — In mild eases douching advisable to remove the uterus and cervix at 
ainl limitation of exercise often give excellent the same time. This operation can bo done 
result.H. J he ]>atient may be allowed to bo up without a]>preciably increasing the risks, and 
and about, hut. should avoid sexual intercourse, lias tlu*. advantage of curing the vaginal dis- 
risk of chill, miK'li walking or standing, and all charge whhdi is commonly present and of pre- 
unncc(‘ssary exertion ; the bowels should be venting the severe uterine bleeding wdiich is 
carefully regulated, l)y a daily ai^rient if likedy to occur at the menopause when the 
ncccMary, juul two large hot douches should uterus has been infected, 
be given daily. The value of douches in jjro- In young women in whom it is possible to 
moting resolution of ])elvic! inflammation de- save an ovary or part of an ovary, the uterus 
pends on their temperature and volume ; each should not he removed unless there is mcnor- 
douche should amount to four or five pints rhagia or marked gonorrhoeal discharge, 
and bo ^ven as hot as the patient can com- Drainage is not often necessary in chronic 
fortably boar it. cases, but when it is, total hysterectomy pro- 

If this treatment fails to give relief, a course vides for it. J. P. Hedley, 
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8ALVAR8AN1 TOXIC EFFECT8 OF 

{see Syphilis). 

8ANATORIUMI TREATMENT {see Tu- 
berculosis FROM THE Standpoint of 
Preventive Medicine ; Pulmonary 
Tuberculosis). 

8APONIFIOATION {see Post-mortem Ex- 
aminations IN Medico-legal Cases). 

8APRiEMIA, PUERPERAL Puer- 
peral Fever). 

8AROOMA {see under individual organs). 

8C ABIES.-- An itching disease of the skin 
caused by a small mite, the Amrus (or Sar- 
coptra) scabici (Plate 24, Fig. 4, Vol. 11, fa(‘lng 
p. 487). 

Etiology and patliolo^. — The discuisc may 
occur at any age and in either sex. It is most 
<'ommoii among the poorer classes, and is con- 
tracted by direct contact or, less ofttui, from 
the clothes or bed linen of infected jiersons. 
The infection spreads from one person to 
another through families, schools, lodging- 
houses, etc. Children at the breast frequently 
contract the disease from close contact with 
their mothers. Sexual intercourse is also a 
common cause of infc<‘tion. In xarc cases 
H(*abie.8 is of animal origin, dogs, horses, or 
cats being the usual offend<*TS. There is also 
an uncommon and severe form met with in 
Norway in which tlie acarus is said to be 
derived from tlic wolf. 

The acarus is oval or nearly round in shape, 
the female measuring 330 to 450/4 in length 
by 250 to 350/^ in breadth, and the male 200 
to 235/4 by 145 to 190/4 (Shipley). The mite 
X^ossesses two anterior and two x^osterior i)airs 
of legs ; in the female the. anterior ]>air end 
in x>edunculated suckers and the x>osterior })air 
in long bristles, while the mule is distinguished 
by having suckers on the liindmost x>Bir of 
legs. The male is rarely seen, not only be- 
cause of his small size but because he lives 
on the surface of the sldn and is seldom caught. 
The female burrows into the homy layer and 
can be extracted by a x>in thrust into the tunnel 
which she makes fur the x>urx)ose of dex>ositing 
her eggs, and is visible to the naked eye as a 
minute grey pearly object about half the size 
of a x»iu's head. The burrow is seen on tins 
skin as a grey or black sinuous dotted line, 
from a millimetre to a centimetre in length. 
The awus is foimd at the distal end, where 
there is often a vesicle. Eggs to the number 


of one or more a day are de])osited along the 
tunnel behind the acanis, since she cannot 
move backwards on account of her xjrojoctiiig 
bristles. The young six-logged acarus is 
liatched out in from three to six days, and is 
full grown in about a month. 

Symptomatology. — There is intense itch- 
ing, which is worse at night. Burrows and 
minute vesicles may be detcctiul 011 the sides 
of the fingers and on the ulnar surfac.e of the 
hands, the front of the wrists, the anterior 
axillary folds, on the penis, the nip|)les in 
women, in the uiubilicus, 011 the elbows and 
ankles, lietween the toes and on the soles of 
the feet. There are also sei*omlary lesions due 
to scrai(‘hing, consisting of a ]iapuio-ve8icular 
and ])ustular eruption on and around the siti*s 
occiquod by the burrows and at some distance 
from them, mi.xed with impetiginous lesions, 
scrak*h-n larks, blooil-crusts, or eczematous 
])atches. The abdomen and buttocks arc x^ar- 
ticularly affected, and lesions may also be ])re- 
sent on the thighs and arms. In young chil- 
dren the face may bo affocii^, gi nerally with 
imj)e.tiginous lesions, and there is a greater 
tendency to the production of a widespread 
eczematous dermatitis than in adults. The 
feet, too, are more often attacked in children. 

Diagnosis. — When burrows can- be detected 
and the acarus extracted the diagnosis is no 
longer in doubt. In cleanly jiatients, or in 
those whose oecuj)ation nr cssitates friiqucnt 
immersion of the hands in water or chemical 
substances, no burrows may be found, ami the 
diagnosis then rests uiioii the p^t'uliar distri- 
bution and multiformity of the lesions, their 
discrete churact(;r, and a liistory of infection 
or of the disease in other im'inhers of the 
family. It should be remembered that scabies 
is often contracted from si^xual intercourse and 
that syphilis may coexist. On the other hand, 
the induration which sometimes occurs around 
a burrow 011 the x>cuis should not be mistaken 
for that of a clianere, lii jMidiculusis vesli- 
i»enii the ujixjcr x>art of the back and shoulders 
is tiic chief site of the cruxition, and hujinor- 
rhagic spots will be x>rcsent. In urticaria tJic 
essential lesion is a wheal. Papular urticaria 
of children may closely simulate scabies, but 
no burrows will lie found, and the x>BX)ules 
and vesicles are x>reeeded by wheals. Jii vari- 
celUi the vesicjles are sparse*., discrete, and 
situated on the trunk, and lesions may g«‘ne.rally 
be found in the mouth. 

Treatment. — The favourite remedy for 
scabies is sulphur ointment. The oixitiucnt 
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should be well rubbed into the skin all over 
the body below the neck after thorough scrub- 
bing with soft soap, particular attention being 
directc'd to the parts favoured by the acarus. 
This should be repeated daily for four of five 
days, the ointment being left on the body 
after the bath. If too strong a ]jreparation 
is used or the treatment is continued for too 
long, a dermatitis is apt to be set up by the 
sulj)liur ; a 5-per-cent, ointment is sufficiently 
strong. Alternative pTci)arations are balsam 
of I'cru 1 dr. to 1 oz., and /f-na])hthol 15 to 
3() gr. ; or these drugs may be combined in 
smaller jmiportions with ])rej)ared chalk and 
vaselin. Ihilsam of J*eru must b<j used with 
c.are, as it Jias ])ccn known to cause albumin- 


uria. Sulj»liur balbs (potassa sulphiirata 1 dr. 
to the gallon) and p(»wdeTed suljihiir dusted 
on l»o tiu? skin and clothing are also useful. 
The clotlu'S and bedding sliould be thoroughly 
di«ii.fectcd. 


8CALD8 (sec Buuns aud Scalds). 


8CALP WOUND8, TREATMENT OF. 


turcs are apt to hold badly in the scalp unless 
the vessels are under-run witli a needle. Cat- 
gut alone should be used for ligatures in acci- 
dental wounds. Usually the suture may bo 
relied upon to arrest haemorrhage, so that 
ligation becomes unnecessary. Should cellu- 
litis su])crvcne, the condition of the patient 
may become very serious (see Celluutis). 

C. A. Pannett. 

8CAPHOCEPHALY (sec Skull, Congeni- 
tal Abnormalities in SnArs of). 

8CARLET FEVER (sf/n. Scarlatina).— An 
ac*ute infectious dist'ase characterized by a 
<‘utaneous eruption and faucial angina. 

Etiology.— Scarlet fever is a disease of 
tejuperate climates, being almost unknown in 
the troj)ics and seldom seen in subtropical 
countries. It is rare in the first year of life, 
esj>eeially among breast-fed infants, and bc- 
eojnes more frec^uent cacli year, reacliing its 
maximum fiequeiicy at the fifth or sixth year. 
After puberty there is a marked drop in the 
incidenc e. The disease seldom occurs in old 


—Scalp wounds may bo incised, laceratc^d, or 
punctured, and, even when thciy have sljarply 
cut edges, may be produced by blunt weapons. 
When tlio hair is caught in machinery, j^artlal 
or complete avulsion is liable to occur. The 
most serious coniidieation is infcjction, for tliis 
process sometimes s])rcads liy ])erf orating veins 
to the sinusc^s of the skull, or by lyjnphaticii 
to the dura ajid braiji. hi the treatment of 
seal p wounds it is essential to asceiiain whctli<‘r 
there is an associated skull lesion. Palpation 
by means of a probe? will only reveal a de- 
pression ; a fissured fracture will remain con- 
cealed. The lijm of the wound should be pulh»d 
a})art, and it will then be. seen whether the', 
instrument which caused the wound penetrated 
as far as the bone, and whether, if it reached 
so far, it injured that structure. A fissured 
fracture has not the serrated appearance of a 
natural skull suture, and it oozes blood. (For 
wounds of the skull, see Head Injuries.) If 
the wouucl is a sinijde one it will require care- 
ful cleansing, the arrest of heeniorrhage, and 
suture. The surrounding area must invariably 
be shaved and disinfected. It is best to cut 
away with knife or scissors any tissue visually 
contaminated with dirt. Ilajiuorrhage may be 
free, because in the denst? tissues of the scalp 
vessels are liable to be half-severed only. If 
bleeding of this kind is encountered the injured 
vessel must be out across completely. Liga- 


age. h'emalcs are more liable to be attacked 
than males, but the latter show a higher 
mortality. 

The morbidity and mortality arc highest in 
September, October, and November. Schools 
j)lay an important i)art in the spread of the 
disease, though to a less extent than in the 
case of measles. 

The infeetivity is liighcst in the lu’c-eruptivo 
and erujitivc stages, the eontagium being con- 
veyed in discharges from the throat, nose, and 
ears. Desquamation, formerly regarded as the 
chief agent in the spread of the disease, is 
probably innocuous unless contaminated by 
these discharges. 

Most cases cease to be infectious in the course 
of the second fortnight, unless complicated by 
discharges from tJie nose or ears. 

I'he disease is mainly spread by dirc(?t con- 
tact. Infection usually takes })lace tlirough 
tbe throat, and tlie virus is likely to gain 
entrance all the more easily if the tonsils arc 
in an unhealthy state tlirough clironic hyiMjr- 
trophy. 

The transmission of the disease by fomites 
has probably been greatly exaggerated in the 
past, and is bet ter explained by the existence 
of “ carriers,” for after leaving the hiunan 
body the virus of scarlet fever is short-lived. 

Several epidemics have been attributed to 
infect(?d milk;. 
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Bactericdogy. — The causal agent of scarlet 
fever has not been discovered, although con- 
siderable importance is to be attached to a 
streptococcus as a secondary invader. Strepto- 
cocci arc almost always present in the throat, 
in various suppurative lesions, and in the blood 
of complicate cases. They are absent, how- 
ever, from the blood at the onset of the disease, 
even in toxic cases. 

Inoculation. — Though the micro-organism has 
not been discovered, scarlet fever is iuoculable 
into man and monkeys. Stickler, in 1899, 
inoculated ten children with mucus obtained 
from the mouth or throat of patients who had 
had a mild attack, and in every case produced 
typical scarlet fever after an incubation period 
ranging from twelve to seventy-two hours. 

Several experimenters claim to have success- 
fully inoculated monkeys with scarlet fever, 
but their results arc to be received with caution, 
as these animals are always liable to sudden 
rises of tem])erature and transient rashes on 
the face and neck, and constantly show a 
branny desquamation. 

The most convincing work is that published 
in 1912 by Landsteincr, Levaditi and Frasek 
on antliroj>oid apes. ISIot only did they pro- 
duce a typical angina, rash, and desquamation 
by swabbing the animals’ throats with in- 
fected mucus, but the histological changes in 
the skill were identical with those described 
in human scarlet fever. Their experiments 
ju'oved that the virus exists in the tonsillar 
and lingual deposit, the blood, the lymph- 
glands, and possibly the pericardial fluid. 

Morbid anatomy. — The only constant 
cliange found post mortem is a general hyper- 
plasia of tlic Ipnphoid tissue. The liver is 
usually enlarged and pale. Microscopically 
the cells sliow fatty degeneration and, occa- 
sionally, ar(*as of focal or central necrosis. 

The heart- muscle is pale and soft. Fcri- 
carditis and endocarditis arc rare. Inter- 
stitial myocarditis is more frequent. The 
renal lesions vary according to the stage of 
the disease at v/hich death took place. In an 
early stage congestion only will be found. In 
more advanced cases parenchymatous or glo- 
merular nephritis is frequent. In some cases 
interstitial nephritis is present. 

Degeneration and hsBmorrhagic changes, 
which may be only visible microscopically, are 
sometimes found in the suprarenal glands. 
The pancreas may show interstitial and de- 
generative changes. 

The morbid process in the skin is an acute 


haemorrhagic infiltration situated in the super- 
ficial layers of the dermis and epidermis. 
Mononuclear and polymorphonuclear leuco- 
cytes accumulate round the dilated vessels of 
the dermis and hair-follicles, and invade the 
epidermis. The epithelium becomes vacuo- 
lated and small epidermic vesicles form, en- 
closing more or less degenerated leucocytes 
and micro-organisms. The superficial layers 
become detached and desquamation results. 
Similar changes take place in the mucous 
membrane of the tongue, soft ^mlate, tonsils, 
and pharynx. 

Blood. — At tiic onset of the disease there is 
a moderate leucocytosis, which reaches its 
maximum intensity during the criij)tive period, 
and gradually declines to normal in convales- 
cence. In complications such as necrotic 
angina, otitis, and sup])iirativc adenitis the 
leucocytosis is high. The eosinophils may 
show a moderate increase at the height of the 
disf^asc. There is a slight but (uinstant diminu- 
tion in the red cells and lieemoglobin. 

Ill almost every case up to the fourth day 
the polymorphonuclcars contain one or more 
of Dohle’s “ inclusion bodicis,” i.c. round, oval, 
or bacillus-like substances, usually situated 
near the i>criphery of the cell. Though by no 
means pathognomonic of scarlet’ fever, as 
Dohle claimed, being found in a large projior- 
tion of cases of measlo^^, diphtheria, tonsillitis, 
and other diseases, they arc iuost constant and 
abundant in scarlet fever, and their absence 
during the first four days of the disoaise cx- 
clud(‘S scarlet fever with a fair degree of 
certainty. 

In the third week, esjiccially in scarlatina 
anginosa, the serum may yield a positive 
Wassermann reaction lasting from two to 
four weeks (Jacobovics). 

Symptomatology. — In the great majority 
of casc^ the incubation period is from two to 
three days, but it may be as long as seven 
days or less than twenty-four hours. 

The onset is usually sudden. In addition 
to the symptoms common to all febrile attacks 
there is u triad, viz. vomiting, headache, and 
sore throat, which is eminently characteristic 
of scarlet fever. Vomiting is the most con- 
stant symptom, being found in about 80 per 
cent, of all cases. It may be accompanied by 
diarrhwa, but constipation is the rule during 
the febrile period. 

Sore throat is usually a prominent symptom, 
but in mild cases there may be no complaint of 
it, and in toxic scarlatina it is slight ox absent. 
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A Budden steep rise of temperature is the 
rule, the thermometer registering 103® or 104° 
P. 'within a few hours of the onset. The pulse 
is quicker than in any other acute disease, 
140 to 160 pulsations being common even in 
mild cases. The respiration, on the other 
hand, is not remarkably affected. 

Delirium may be an early symptom, and in 
young children convulsions may occur at the 
onset. 

The emx^on.- "This may be the first symp- 
tom, even preceding by some hours any rise 
of temperature ; but, as a rule, the rash does 
not appe^ir until about twenty-four hours after 
the onset. Only in rare cases is it delayed 
beyond this j)cricd. It first api)ears on the 
neck and uj)])er ])art of tlie chest and then 
invades the rest of the trunk. It may stoj) 
short at the ])Toximal extremities of the 
limbs, but usually passes down to the hands 
and feet. 

The eruption consists of two distinct ele- 
ments, an erythema and reddish ])oints. The 
two arc usually combined as a punctate ery- 
thema, but cither may be present separately 
on different jmrts of the bmly. Thus the jialms 
and soles show only a diffuse or blotchy ery- 
thema, and puncta only may be found on the 
outer aspect of the limbs. The colour of the 
eruption varies from a brilliant scarlet to a 
dark red or dusky ]mrplc. As a rule, the rash 
is most pronounced at the flexures of the joints, 
on the pubes and U])])er and inner side's of the 
thighs. The cheeks are brightly flushed, and 
there is often some turgescence of the skin of 
the face and eyelids, but the circ^umoral region 
shows a striking degree of pallor (Filatow's 
sign). On the limbs the rash is frequently 
blotchy and even morbilliform. At the fold 
of the. elbows it is often ]»eteehial (Fastia's 
sign), and the pressure of a band round the 
upper arm may ]>roduee jietechia? at this site 
(Uuinpel-Leede ])hcnomenoii). 

The rash luay last fur only a few hours, then 
disajtpcaring entirely ; on the other hand, it 
may not be developed fully until the second 
or third day, beginning to fade, after a sta- 
tionary period of twelve to twenty-four hours, 
first on the trunk and last on the limbs. 

A variable degree of yellow'ish or pale-browm 
staining remains ; it is most manifest in those 
cases ill which the rash has been most intense. 

A cert-ain amount of itching may occur at 
any stage of the eiiiiition. Miliaria frequently 
accom]>anies the specific eruption, its sites of 
predilection being the neck, anterior folds of 


the axillso, and groins. Urticaria may also be 
present. 

Tongue and throat. — The characteristic 
tongue of scarlet fever is one covered with 
thick white fur through which project the 
hyperaDmic papillae, so that the organ resem- 
bles a strawberry covered with cream. As the 
fur peels off, the denuded surface resembles a 
rijie raspberry. 

These appearances are not found in every 
case of scarlet fever, and are sometimes pre- 
sent in other acute infectious diseases such as 
di])hthcria or measles. 

The mucous membrane of the tonsils, 
faucial pillars, uvula, and X)S'late shows a more 
or less vivid injection. The colour of the enan- 
them varies from a slight hyperromia to an 
angry red or ])ur]>le. Follicular deposit is fre- 
quently seen on the tonsils. 

There is more or less injection of the buccal 
and gingival mucouji membrane. The gums 
are frequently covered with a thin greyish 
(*.oating due to catarrhal stomatitis. 

Desquamation. — The extent and duration of 
desquamation are closely related to the in- 
tensity of the erux)tion. After a brilliant rash 
the i)eeling is profuse and i)ersists for six weeks 
or more ; but aft<?r a faint rash, especially in 
infants, desquamation is slight, lasts only a 
fortniglit or less, and may be absent. 

Desquamation usually starts in those areas 
ill which the eru]>tion has first appeared. By 
the fourth or fifth day a fine iiowdcring may 
be seen on the cheeks, and by the end of the 
first week })eeling of the neck, the u]>per })art 
of chest, and the jiubes takes jilace. The pro- 
cess gradually spreads over the rest of the 
trunk and limbs, the hands and feet being last 
affected. 

Desquamation may sometimes be found on 
the ])ubcs and adjacent parts, i.e. areas in 
which the rash is usually most intense, when 
no trace of jiceling can be discovered else- 
where. 

The character of the ]>eeling varies according 
to the area affected. On the face it is little 
more than a fine x^owdering ; on the trunk, 
Xunholes are X’l’^uced by shedding of the 
summits of the miliary vesicles, and, by coales- 
cence with one another, form circinate or 
iwlycyclic areas of loosening exiidermis. 

The most characteristic desquamation is to 
be found on the x>alms and soles. The skin of 
these x>arts becomes dry and cracked, and the 
epidermis begins to separate in the subungual 
region, becoming gradually detached either 
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spontaneously or by the patient in more or Complications are much more liable to occur 
less complete strips, which may sometimes in this than in any of the otlicr varieties of 
form a wmplete glove or slipper-like cast. scarlet fever, especially otitis, rhinitis, n de nitis, 

Shedding of the hair and nails rarely takes and rheumatism. In fatal cases broncho- 

, . . pneumonia is usually present. Wasting is a 

VftfictiCSe Tlirco principal varieties of prominent feature in coiivaltiscence. 
scarlet fever are described— (1) simple, (2) 3. Toxic or maUgnant scarlet fever.— This 

septic,^ (3) toxic. ^ form is by far the rarest. TJie onset is sudden. 

1. S^mde scarlet fever.— The great majority There is great ])ro8tration from tlie first, rest- 
of^^saies belong to this group. The skin and lessness and delirium are the rule, and thert^ is 

^^ffbat manifestations vary in degree. The rejieated vomiting. The tiimjierature rapidly 
y^ash may be bright and general and last for rises to 106° or 107° F., but may be subnormal 
two or three days, or, on the other hand, faint, before death. The fauces show some injec- 
localized, and transient. It may sometimes be tion, but the throat symj)toms, as a rule, are 
absent {scarlatinu sine eruplione). The throat not iiromincnt. Death takes ])la(c in 12-3(i 
is usually more or less injected, there may be hours from the onset. In scmi-to.xic cases 
some deposit on the tonsils, but any loss of deatli is delayed to tlie fifth or sixth day. 
substance is unusual. The general disturb- Cases of ha'tnon'hdfjic scarlet feoer have been 
ance is not very ]>ronounced, and the tempera- described charaeteriztxi by ha;morrhages into 

ture, which rarely exceeds 103° F., is usually the akin and from the mucous membranes, 
normal within a week and frc(piently within The writer has not met with such a case apart 
three days ; in rare cases there is no rise of from pur])ura arising in convalescence, and is 
temperature at all. inclined to rc^gard the cases so described as 

2. Septic scarlet fever (scarhlina miginosa). examples of h«emorrhagic. small j)ox. 

Ihis form is characterized by the intensity Surgical scarlet /crer.- —Scarlet is fre- 

of the throat manifestations, the severe con- <[uentiy seen after surgical operation and in- 
stitutional disturbance, and the frequency of juries, especially burns. In some of these 
septic complications. The fauces, palate, and cases the eruption first a]>pears in the neigli- 
uvula are oedematous and becxomc covered with bourhood of the wound. It has been sug- 
a yellowish-white exudate. Strings of sticky gested that the virus obtains entrance through 
mucus form on the 2 )a 1 ate and teeth, the tongue the breach of surface, but it is more probable 
becomes dry and ulcerated, the lips swollen that the j)aticnts are particularly liable to 
and cracked. There is a jirofuse acrid nasal infection owing to the weakening of their 
discharge which causes redness and excoria- natural j)owers of resistance by the injury 
tion of the nostrils and ikUtrum. The sub- or the circumstances which necessitated tJie 
maxillary and cervical glands beconLo con- oj)eration. 

siderably swollen, sometimes forming a collar Puerperal scarlet fever. — Scarlet fever may 
round the neck. Swallowing is painful and attack puerperal women like other members 
often impossible, regurgitation of fluids through of the community, but jirobably many of the 
the nose is frequent. As the disease advances, cases regarded as scarlet fever are really 
ulceration of the faucial tissues takes place, examples of puerperal sej>ticajmia with a 
causing more or less destruction of the tonsils, sc.arlatiniform rash. There is no justification 
pillars, uvula, and soft palate. This so-called for regarding scarlet fever in puerx)eral women 
“ necrotic angina ’’ may extend downwards as especially severe. 

and involve the larynx and even the ceso- Complications.- -The commonest complica- 
phagus. The rash may be general, intense, tions in order of frequency are otitis, albu- 
and confluent, or ill-marked on the trunk and minuria, nephritis, rheumatism, and tonsillitis, 
blotchy on the limbs. Tlie constitutional dis- The numerous other complications are much 
turbance is severe. Kestlessness and insomnia less frequent, occurring in less tlian 1 jicr cent, 
are the rule ; delirium is frequent at night and of all cases. 

may occur in the day as well. The tempera- Otitis. Inflammation of tlie external audi- 
ture is high from the first, and even in favour- tory mea.tus with involvement of the tyinpanic 
able cases does not reach normal before the membrane occasionally takes 2 )lace. (Ititis 
third or fourth week. A blotchy or circinate media, which is far more frequent and serious, 
erythema frequently appears in the second may occur during the acute stage or convales- 
week on the face, elbows, ku6es, and buttocks, cence. It may be caused by the toxins of 
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the disease apart from the tliroat condition, 
or be due to the extension of the pharyngeal 
inflammation by the Eustachian tube, and is 
therefore most frequent in scarlatina anginosa. 
It is most commonly found in young children, 
especially the subjects of adenoids, and is 
rarely seen above the age of 15. 

The «troj)tococcus ])yogene8 and the staphy- 
lococcus j>yogencs aureus and albus are the 
most frequent organisms present. The pneu- 
mococcus and pneumobacillus are sometimes 
found. Diphtheroid organisms and more rarely 
true dijilitlieria bacilli may occur in chronic 
casos. 

In many <‘ases, es[)ecially in young children, 
a discharge from the ear is the first sign of 
otitis, but it may be jircceded by more or less 
otalgia, with a rise of temperature or exacerba- 
tion of pre-existing fever. 

TJic otoiThoea is at first watery, but usually 
soon becomes xmrulent. It may last for a few 
days or persist for months, but in most cases 
it ceases within a few weeks, and there is little 
or no impairment of hearing. In a certain 
number otitis media is complicated by ub- 
scesses in or around the mastoid process, shown 
by oedema and tenderness of the skin behind 
the car, which is i)ushcd forwaid. When the 
condition is merely due to suppuration of the 
}) 08 tcrior auricular glands or to periosiitis of 
the mastoid, there is little or no constitutional 
disturbance. In empyema of the mastoid 
antrum, which is much less frequent, the 
mdema is more extensive, the constitutional 
disturbance is severe, vomiting and rigors 
occur, the temperature rises to 104® or 105® F., 
and in default of surgical interference menin- 
gitis or cerebral abscess may develop. 

Other serious but rare complications of 
otitis are necrosis of the ossicles, facial paralysis^ 
thrombosis of the lateral sinus, and fatal heemor- 
rhago from ulceration of the internal carotid. 

The internal ear may be affected by extension 
of the inflammation from the middle ear, or 
may be involved independently. Statistics 
show that from 1*5 to 27*5 per cent, of cases 
of acquired deaf-niutism are due to scarlet 
fever (Macleod Yearsley). 

Adenitis. — A general enlargement of the 
lymphatic glands takes place during the acute 
stage, the submaxillary and cervical being 
especially liable to be affected. The inflamma- 
tion is usually of moderate degree, and com- 
plete resolution takes place, but early cervical 
adenitis may end in suppuration or chronic 
hyperplasia. In very sevei'c cases cervical 


adenitis may form the starting-point of a diffuse 
cellulitis which is almost invariably fatal. At 
a later stage, usually towards the end of the 
third week, a recrudescence of the cervical and 
submaxillary adenitis may occur, often in a 
more mark^ degree than during the eruptive 
X)eriod. This late adenitis is usually attended 
with a steep rise of temperature and often 
accompanies the onset of nephritis. 

Like otitis, this complication rarely occurs 
after puberty. It is most apt to follow severe 
attacks, es})cicially if oral scx)sis be x)rescnt. 
Comxdete Wisolution is the rule, but supi)ura- 
tion occurs in about one-third of the casos. 

Rheumatism. — This is one of tlu; earliest 
complications. Its time of predilc^ction is to- 
wards the end of the first week or the begin- 
ning of the second. It is morcj frequently 
jnet with in older children and adults, es|)eci- 
ally those who have had a previous attack of 
rheumatism, than in younger persons, and in 
females than in males. It is commoner after 
severe tlian after mild attacks, and it is there- 
fore not surprising to find that its frequency 
has d(‘.chued of latci years. 'Jhe smaller joints 
are chiefly affected, esj^ecially the hands. It 
is usually of short/ duration, and readily yields 
to treatment. Although cardiac complica- 
tions rarely arise in fever hosjntals, Poynton 
has shown that cases which have suffered from 
scarlatinal rheumatism in hospital frequently 
develop witliin a month of their discharge 
other symptoms of rheumatism, especially 
chorea and signs of organic heart disease. 
Coni])lete resolution of the arthritis is the rule. 
Sux>puration only occurs in septic cases, usually 
in association with other signs of x’ysomia. 

Nephritis. — No other acute disease is so often 
complicated by nephritis as scarlet fever. The 
frequency of the complication varies in different 
exndemics. Like most of the other complica- 
tions, it has tended to become less frequent 
in riM^ent years. Its frequency bears no relation 
to the character of the ^ct, its incidence being 
X)ractical]y identical in patients who have been 
fed on milk only and in those who have been 
given a meat diet (Pospischill and Weiss). A 
familial disposition to scarlatinal nephritis is 
frequently observed. 

The onset is usually in the third week. The 
state of the urine may be the only indication 
of the condition, but there is usually more or 
less constitutional disturbance with headache, 
nausea, vomiting, and liyxQxia, Pain in the 
back is exceptional. The face is pale and 
puffy, but it is unusual to fiud any great 
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degree of anasarca or dropsy except when the 
initial attack of scarlet lever has been over- 
looked. In such cases pulmonary or glottic 
cedema may occur and x>rovc fatal. 

The urine is diminished in quantity, and 
varies in (;olour from a smoky red to a port- 
W'ine tint. The nitrogenous output is small, 
and there is also a great dc^crcase in the 
excretion of chlorides and phosi>hates. The 
microscope shows the presence of red cells and 
hyalin, fatty and blood casts. Uraemia is 
exceptional. It is usually heraldt'd by drowsi- 
ness, rc|>eatcd vomiting, slight twitchmg of 
th) limbs, and a considerable diminution of 
u ‘inci, but o(*(‘asionally a general iz(‘d convulsion 
is the first sign. Amaurosis may be ])resciit, 
and transient ])aralysc8 may occur, especially 
hcmixdegia, with or without aphasia. The 
symx)toms, though severe, usually yield to 
treatment, and death from scuirlatina ura3ii.iia is 
exceptional. The great majority of ucjdiritis 
])atients recover after an illness of one to seven 
weeks. In a few cases the nejihritis be(‘>omes 
chronic, though death may be ^wstponed for 
fifteen years or more. 

Some cardiac disturbance is often associ- 
ated with nephritis. Dilatation of the heart, 
gallop-rhythm, and enlargement of the liver 
may occur, the clinical picture more closely 
resembling that of cardiac than that of renal 
disease. 

^Nephritis is usually distinguishcHl from albu- 
minuria by the presence of blood in the urine, 
but probably many cases returned in statistics 
as albuminuria, especially those occurring in 
the third week in association with adenitis, arc 
really examples of non-liaemorrhagic neiiliritis. 

During the acute stage transient albuminuria 
is very frequent, and usually disappears be- 
fore the ttmqieraturc becomes normal. Ortho- 
static albuminuria is not infrequent in con- 
vale8een(je. 

Circulatory system. — ^After an initial rise ibe 
blood-pressure falls during the early weeks of 
the disease in about a quarter of the cases, the 
extent and duration of the d(q)ression being 
related to the character of the attack. The 
normal tension is usually re-established by the 
fourth week. In only a small i)roportion of the 
nephritis cases is the blood-pressure raised, 
and, excex)t in urcemia, the hypertension is not 
excessive. 

Heart murmurs arc frequent during the 
febrile ijeriod, but are usually due to slight 
dilatation and not to valvular disease. Endo- 
carditis is much less frequent than was formerly 


supposed. It may he an early phenomenon 
associated with scarlatinal rheumatism, or occur 
at a later period indepoudently. It is rare for 
it to be fatal or to clear up entirely ; as a 
rule it becomes chronic. Pericarditis is also 
rare. Like endocarditis, with which it is often 
associated, it may accompany rheumatism or 
nephritis, or occur ind(*peiidontly. It is usually 
dry or sero-fibiiiious, but it may be |)uruleut, 
especially when it is secondary to j)leurisy. 

Myocarditis is more frequent than either 
endocarditis or }»ericarditis. It is manifested 
by cyanosis, dys])n(i?a, fainting attacks, and 
other signs of (‘anliac failure, or he the cause 
of sudden death. 

Funetionul disturbance of the myocardium 
without deliiiitc anutoinical lesions is coiiinion, 
and is manifested by tachycardia, bradycardia, 
and various forms of arrhythmia. 

Respiratory system.- I'he larynx is rarely 
alTccted. A mild degree of catarrhal laryng- 
itis is sometimes x>reHeut during the eru])tive 
]>eriod. Far more import-ant is the ulcerative 
laryngitis which conix)licates septic cases and 
results in laryngeal x^urichondritis aviid necrosis 
of the cartilages. Progrt^ssivij dysxuuca results, 
and death usually takes x>lu<cc from broncho- 
juieumonia. 

In striking contrast with measles, x>uImoiuiry 
conijilications in scarlet fever are uncom- 
mon ; bronchitis, broncho-pueuinonia, lobar 
])iieumonia, x>l<>*ifi»y» *ind inpyema occurring 
each with a frequency amounting to less 
than 1 per cent. 

Alimentary system.— Ulcerative stomatitis 
occurred in 1 -02 ]>cr cent, of the Metropolitan 
Asylums Board’s cases. It is usually the 
aj)f)anage of sex>tic cases, but may follow a 
mild attack, (kcondary tousillitis was found 
in 1*80 i)er cent. It is coiniuoner in adults 
and in older cbildren than in early life. It 
may be associated witli cervic-al adenitis and 
nej)hritis in the third or fourth wcick, or jnay 
occur indej)endently later. Vincent’s angina 
may ax)pear in convalescence either alone or 
associated with ulcerative stomatitis. Jtetro- 
jdiarynge^il abscess may be secondary to septic 
angina or to sux)purativc cervical adenitis. 
Catarrhal gastritis and enteritis arc not infre- 
quent, especially in young children during the 
acute stage. Slight and transient enlargement 
of the liver is coinmon in the acute stage. 
Jaundice is rare. Jt is usually catarrhal and 
rax)idiy subsides, but a few cases of icterus 
gravis have been rejiorted. 

Streptococcic x>eritonitis, which is a very 
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rare complication, may he aHHOciated with 
nephritis or develop independently. 

kenroiiB syitem. — Meningism and serous me- 
ningitis may occur at the onset, especially in 
severe attacks. Purulent meningitis is usually 
the result of otitis, less frequently of rhinitis, 
but may arise independently as a jiyaemic 
manifestation. It is usually due to strepto- 
cocci, randy to staphylococci. Cerebral and 
cerebellar abscess may also follow otitis. Ilemi- 
})legia, though uncommon, is the most frequent 
form of j)aralyHis in scarlet fever. It is usually 
due to embolism following endocarditis. A 
few cases of perijiheral neuritis have been re- 
cordc*d. Epilepsy following scarlet fever is 
])osthe]iiij)legie, or occurs iiuhqjendently in the 
])redisposed. Chorea is an occasional sequel. 
Various psychoses, such as manic-depressive 
insanity and demc*ntia ])ra;(;ox, may occur 
during convalescem e. 

Rhinitis.— Purulent rhinitis is constant in 
se]»ti(* cases, and serous or ])urulcnt rhinor- 
rlux^a is frequent even in mild attacks when the 
})atients are subje(‘>ts of adenoids. The dis- 
charge may be very persistent owing to in- 
fection of the accessory nasal sinuses. The 
lachrymal duet may be involved and dacryo- 
cystitis result. The causal organism is usually 
the streptococcus, but di]ditheritic rhinitis is 
not infrequent in ctmvalescence. 

Skin. — lierjies fatdalis was found in 6-5 ])er 
cent, of jny 413 cases in the acute stage. 
}forj)es zoster is exceptional. Boils and ab- 
scesses are. frequent in convalescence. Every 
variety of ])urpuTa may occur. More than a 
third of the reported cases of purpura ful- 
ininans have followed scarlet fever. Striao 
atrophica^ on the back and knees are not un- 
common after severe attacks. Gangrene of the 
skin may follow cellulitis of the neck, or more 
rarely occur in disseminated foci on the trunk 
and limbs. Pemphigus and dermatitis hcr- 
2 )ctiforniis arc occasional sequelae. 

Association with other diseases.— Scarlet fever 
may be associated with any of the other acute 
infections, but lias a predilection for diph- 
theria. i’ost-scarlatiiial di]>htlieria, which w'as 
once attended with a very heavy mortality, is 
now, thanks to antitoxin, usually a mild disease. 

Relapses.- Although many so-called relapses 
are really i)riniary attacks, the initial illness 
having been wrongly diagnosed, relapses do 
uiuloubtc'dly occur in about 1 2 >er cent, of all 
cases. Tliey are most likely to develop be- 
tween the third and fifth weeks, and are ofteuer 
seen in children than in adults. The course 


of the relapse is usually milder than that of 
the primary attack. Relapses must be dis- 
tinguished from erythemata accompanying 
other Btrex)tococcal manifestations, such as 
tonsillitis or nephritis, from other eruptive 
fevers, and from drug rashes. 

A second attack of scarlet fever some months 
or years after the first is still more uncommon 
than a relapse, but genuine examples are 
occasionally seen in fever hospitals where the 
nature of each attack can be verified. 

Return cates.” — ^Discharge of a patient 
from hospital after apparent cessation of in- 
fection may be followed by one or more cases 
breaking out in the household to whicdi he has 
returned. These so-called return cases are not 
peculiar to fever hos])itals, hut may also occur 
in private practice, when the jiaticnt has been 
released from isolation and been allowed to 
mix with other members of the family. The 
frcciuenc.y of return cases in fever hosjjitals is 
usually from 3 to 6 i>er cent. 

Tlie residence in hosj)ital of the primary or 
infecting case is usually two to three days 
longer than the average, mainly owing to the 
fact that a large })roportion of these patients 
have had rhinorrhwa, less frequently otorrhooa, 
or both rhinorrhoia and otorrhoca, during their 
illness, and had been detained until these dis- 
charges had ceased. Patients discharged be- 
fore desquamation is complete do not show a 
liigher return-case frequency than those who 
have been isolated until they have finished 
j)eeling. There is no relation between the 
character of the attack in the jjrimury case 
and in the return case. Severe attacks, how- 
ever, are unusually frequent among return 
cases. Among 305 return cases the death-rate 
was 7 per cent., us compared with a mortality 
of 3*7 jjcr cent, among a total of 8,309 scarlet 
fever patients (Sorensen). 

The occurrence of return cases cannot be 
fully ex 2 )lained or i^revented until the scarlet 
fever virus is identified. Hitherto the various 
jjreventive methods adopted have been quite 
ineffective to reduce their frequency. 

Diagnosis. — ^Thc diseases most frequently 
mistaken for scarlet fever arc measles, rubella 
(q.v.), varicella, tonsillitis, and erythemata due 
to various causes. 

The 2 >rodromal scarlatiniform rash most often 
leads t<i the mistake in diagnosis from measles ; 
this is distinguished by the coexistence of 
Koplik 8 s|>ot8 and catarrhal signs, and the 
absence of the characteristic throat and tongue 
phenomena of scarlet fever. 
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A prodromal scarlatiniform rash may also 
occur in varicella, but is usually transient, and, 
like the prodromal rash of measles, is not 
followed % desquamation. Ac.ute tonMllitis 
is often mistaken for scarlet fever, not only 
on account of the throat appearances, but also 
from the occasional presence of an erythema. 
This, however, is non-punctate, and is usually 
localized and transient. There is no subse- 
quent peeling of the tongue or skin. 

Other erythemata whic.h simulate scarlet 
fever include drug rashes, especially those 
caused by quinine and belladonna, enema 
rashes, septic rashes such as occur after an 
operation or in the puerperium, and erythe- 
mata due to alimentary disturbance or of un- 
known causation. None of these eruptions, 
however, is accompanied by the bucco-pharyn- 
geal symptoms of scarlet fever, nor does the 
subsequent desquamation, if present, resemble 
that of scarlet fever. Er^-thema scarlati- 
noides is distinguished by the absence of sore 
throat, by its tendency to relapses and re- 
currences, and by the shedding of the hair 
and nails as well as of the skin. 

Prognosis. — ^Apart from toxic and septic 
cases the prognosis of scarlet fever is extremely 
good. During the last forty years there has 
been a steady decline in the case-mortality 
from scarlet fever in the Asylums Board’s hos- 
pitals. The de 4 it]i-rate in these hospitals is 
always higher among males than among females 
for every age group. 

Age is an important factor in the prognosis. 
The mortality is highest in the first year of 
life, and gradually declines in subsequent years. 

Complications, as a rule, are commoner and 
more severe in younger than in older patients. 
Apart from toxic cases in which the throat 
symptoms are not prominent, the prognosis 
depends to a great extent on the severity of 
the angina. Of the commoner complications 
the most serious, as much on account of their 
remote as of their immediate effects, are otitis 
and nephritis ; of the rarer complications, 
ulcerative laryngitis and suppurative menin- 
gitis are the gravest, and almost invariably 
betoken a fatal issue. 

Treatment. — ^The patient should be kept 
in bed in a room with a temperature of about 
C0° F. During the febrile period milk diet is 
advisable, but when the tongue cleans and the 
temp^ature falls, bread-and-butter and milk 
puddings may be allowed, and in another few 
days the j)atieTit may resume his ordinary diet. 
A blanket bath should be given daily, and the 


bowels should be moved at least every other 
day. It is advisable to keep every case in bed 
until the twenty-third day to avoid the risk 
of nephritis and a tendency to cardiac dilata- 
tion. The urine should be tested every other 
day for albumin. The fauces should be syringed 
or irrigated with a warm solution such as the 
following : — 

'Bj Pot. chlor. gr. x. 

Tr. myrrhcD V\x, 

Glycer. borac. 

Aq. ad 5 !. 

Sore tliroat may ])e relieved by fomentations 
to the neck and by giving small pieces of ice 
to suck. Restlessness, insomnia, and delirium 
are often benefited bv tepid sponging. The 
most useful drugs in such conditions are 
chloralamido and trional. ]Iyper]>yrexia should 
be treated by cold or tepid sponging ; anti- 
pyretics should be avoided. The value of 
alcohol in scarlet fevcir, as in other acute in- 
flictions, has been greatly exaggerated. For 
the }>ro 8 tration and asthenia associated with 
liypotension occurring in severe attacks, adren- 
alin chloride 1 in 1 ,() 0 (), in 5-minini doses, 
should be exhibited. 

Though occasionally good results have fol- 
lowed the use of a polyvahint antistreptococcic 
serum, either alone or in comlnnation with a 
streptococcic vaccine, the consensus of o])inioii 
in this country is that the serum and vac.cino 
treatment of scarlet fever is unsatisfactory. 

Salvarsan and neosalvarsan have recently 
been accredited with a decidedly antipyretic 
effect and rapid disappearance of the necrotiis 
tissue in septic cases. Encouraging results 
have also been reported from tin*, use of the 
serum of convalescents. 

In otitis early paracentesis is usually recom- 
mended by aural surgeons, but is seldom 
carried out, as otorrlnra is usually the first 
indication of the condition. When discharge 
occurs the ear should be syringed every four 
hours with a warm boric solution, for which, 
if the discharge persist, a solution of biniodidc 
of mercury (1 in 5 , 000 ) or hydrogen peroxide 
(1 in 1,000) should be substituted. On the 
appearance of a mastoid swelling an incision 
should be made down to the periosteum, and 
any carious bone removed. A radical o^Kira- 
tion may be required later. 

Nephritis . — The diet should be rcstric,ted to 
milk, lemonade, and barley water. Meat ex- 
tracts should be forbidden. The patients 
should lie between blankets, and the bowels 
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should be moved freely every day. As the 
albumin diminislios, the diet may be increased, 
but it should b (5 as salt-free as possible. 

In ursomia, venesection is valuable. Pilo- 
carpine should be avoided. Chloroform is re- 
quired if the convulsions arc subintrant. The 
cardiac dilatation associated with nephritis 
is benefited by the use of digitalin internally 
and subcutaneous injections of caffeine or 
canqilior. 

In rJteumaiism the affected joints should be 
wrapj)ed in cotton-wool, and aceto-salicylic 
acid should be given in large doses. Pyaeinic 
arthritis requires early incision. 

J. D. Rollkston. 

SCHICK’S TEST {spc Serological Diag- 
nosis). 

SCHISTOSOMIASIS.- Under the generic 
title of ScJmlosoina aT<». incliid<‘d thr(*e different 
species of treniatod<‘S, po])ularly known as the 
Bilharzin worms, which inf(*st the linman 
body. Tins nior<^ widely distributed of th(‘S(‘ 
varieties are : (\) Bclmioanma luvinniohinm (1HI~ 
Imrzin hcBtmUthut), with its marked predilection 
for the urinary tract ; and (2) (or 

Bilharzut) mans-ohi, with an even more s(‘h‘c- 
tive attraction towards the intestine and its 
associated viscera. Anoth<*r variety, of mucli 
more hx'alized geographical distribution, is (.*1) 
Mmtositma japnnwinn {Bilhmzia japottwa). 

Man becomes iiifesled with schistosoma, 
whatever the sp«*cies, by way of Ihe skin or 
mucous membranes, from wai.er cemtaining 
active cen^ari.T, the larvae of the developing 
trematode. Kvidence of the actual Jiioment 
of infection may sometimes be forthcoming ns 
a ])ricking sensation or itching of the skin, 
after bathing in an infec*led pool. Then suc- 
ceeds a stage of incubation, lasting from four 
t<i six weeks, with a complete absence of sym]>- 
toms. At the end of this time the cercariro 
have, become transformed into mature worms, 
of both sexes, which are found lying in large 
numbers in the main venous channels of tlio 
ported system. WJiile undergoing this meta- 
morphosis they secrete various toxins wJiich 
produce a series of invasiem sym])tom8 of very 
definite charact<»r, im^hiding an irregular fever, 
diffuse urticaria, enlargement of the liver, and 
signs of ]mlmonary and intestinal irritation. 
These symi)toms last for 10-30 days, are asso- 
ciated with a marked eosinophilia, and mani- 
fest themselves in five to eight weeks after the 
original entry of the cercariae. 


A second incubation period of four to eight 
weeks follows, during which the coupled worms 
set forth on tlie.ir travels throughout the portal 
venous system and the femahis are busy de- 
positing ova. These activities result in the 
formation of definite pathological lesions and, 
towards the end of this second quiescent stage, 
in the discharge, from the now completely 
infested human body, of ova, fully fertiliz(*d, 
and each containing a living embryo, into 
tlie urine and feeces. Should these ova gain 
access to water wliile the contained embryo, or 
miraeidium, is still living, the chitinous shell 
bursts, and the miracidium finds itself free 
and swims off in search of certain fresh-water 
snails, by wliich it is strongly attracted, and 
in the livers of wdiich the cercariae are formed. 
In about six weeks, when the cercariac are fully 
mature, they are ejected into the surrounding 
water and at once become possible sources of 
infection, and may penetrate any human skin 
or mucous membrane with which they come 
into contact. 

In a country in which tlie disease is endemic, 
the geogra])hical peculiarities, the conditions 
of life, and the social habits and insanitary 
(*ustom 8 combine to render infection and re- 
infection almost inevitable, so that the inci- 
dence of schistosomiasis must always he very 
high. A single infection may be recovered 
from in 15 20 years; hut, as the pathological 
changes become more and more severe, and 
septic and even malignant complications almost 
naturally follow, no hoj)e of any hut temporary 
relief can he expected in reinfected cases in 
eiuhunic. aT(»as. Cure can only he assurtul 
when all the 'worms arc dead and all the ova 
have either been dischargc‘d from the body or 
are securely encapsuled in fibrous tissue. 

The Fairley reaction. — The existence of 
mature worms in the body may he determined 
by this reaction, in which livers of infested 
snails are used as antigen ; it is of value not 
only as a means of diagnosis, hut as a criterion 
of the effieicney of treatment, especially when 
applied by the intravenous route. In new 
infestations also, l)oth individually and on a 
large scale, llie reaction is especially helpful 
in making a definite diagnosis before ova arc 
present in the urine or dejecta. 

Urinary Schistosomiasis 

Etiology. — ^The infestation is by Schisto- 
soma Immatohium, 'which is distributed widely 
all round the North and East Coasts of Africa, 
attaining its maximum intensity in the Egyp- 
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iian Delta and along tlio Nile Valley ; and, 
to a less degree, in South Africa. Its distribu- 
tion extends inland along rivi^r courses even to 
the Orange Free State and tlie Transvaal, all 
through Central Afrir*a, and out on to the 
West Coast. Outlying centres such as Cyprus, 
Arabia, and Mesopotamia are also now en- 
demically infe.sted, Init here, as elsewhere, the 
original source of infection is almost certainly 
Africa. 

Its persistence^ dejumds upon the jiresence, 
in favourable pools or watercourses, of certain 
fresh-water snails of the genera Bvllinm and 
Physopais, the particular hosts in which the 
cyC'l^ of its life-history is c.oin}»leted. Natur- 
ally, the agricultural labourer will lie infested 
most of all ; and in Egyjit evidence is forth- 
coming that a jiainless hwmnturia, i.he essemtial 
sign of this disease, has existed througliout 
the country from time immcmiorial. The ova 
of the w'orm have been discovered in urinary 
calculi from mummi(‘s of the dynastic era. 

jS. hmnalolnnm (Fig. 87) is a hisc'xnal trenia- 
toflc. The irmle is 11-15 iniii. in length and 1 nun. 



Fi|[. 87. — SchifitOBcma haunatobiuin, male and 
female. {After Looks and Manson-liaUr,) 

in breadth, grey or white in colour, and taiHjring 
to each end. It carries an anterior and a ventral 
sucker, and is covered with (‘utieiilar pioniinenees. 
The worm is really flat like a leaf, its margins being 
folded towards the ventral surface to form a canal, 
in which part of the female li«‘8 during fecundation. 
The female is cylindrical, much longer and moiu 
Aliform than the male, 2 cm. long by 0.25 mm. 
broad, and tapering. The surface is smooth ; and, 
when coupled, the central juirt li(*s wdthin the 


gynccophoric canal of the male, but both anteiior 
and ^terior jM)rtiona remain free. The uterus 
contains many ierminal-spined ora. Tliesc ova arc 
roundixl spindle-sliaped, OdO min. in lcngt>h by 
0*06 mill, in breadth, light yellow in colour, bear- 
ing a short stout spine at their jiostcrior end, and 
containing a li\nng einbr 3 ^o, or miraeidiutn, inside 
a definite membrane. 

The coupled w'onns, lying in the portal venous 
B 3 ' 8 t(*m, eventually travel against the blood -stream 
to the furthermost possible limit allow'cd by the 
diami'ter of the vessel. The female then lenvt»s her 



. il 


Fig. 88. — Fork-tailed cercarior. X 25, 

jmrtner and advances until slie com]>let(*ly blocks 
a venule. The ova ar<‘ now deposited with the 
spines pointing in the direction of the IiUmkI cur- 
rent. After withdraw’al cjf the worm, tiu' hlocsi- 
Htn*am forces them through tlifi vessel -walls and 
they a})|s*ar shortly afterwards in the urjiit* (Fairley 
and Manson-Ilahr). 

When the ova are voielwl and re^acdi w'ater the 
shells burst, and the freetl euiihryos swim to anel 
enteT their special snails, Jiuiiinus dyftoirski, U. 
invesi, or, in South Africa, Physojfsiit afrirann. The 
eeM’carias into whiedi they arc transformed (Fig, 88) 
can survive 24 36 Iifjurs after cmisRion frenn the 
snail, in the pre*8e*nce e>£ oxygen and warmtli. They 
aitaedi thomselves to the skin of thedr victim hy 
rne*anH of their suckers anel lind the-ir way intei the 
suheuitaneouH tissues, whe're the tail is lost and 
they soem roach the* liver, to hoeoine* mature worms, 
either male or female. In six we*e»k8’ time the now 
fiilly-devcleipcd worms are l.ying in numbers in 
the vemouB spaces of the liver and tlio portal 
venous system, ready for their journey to their 
ultimate destination, the jxjrtal, inferior me8f*n- 
Ut’c, and iuemorrheiielal ve*ins, the ve*sico-prostatie; 
plexus anel, occasionally, the? ve*na cava and j»ul- 
monary vessels. 

Pathology.-^The effects of this infestation 
are produced by toxins secreted hy the worms 
and also by irritation of the tissues by the 
ova deposited so abundantly within them. The 
toxic symptoms of the carliejr invasion-stage 
have been noted. Once the disease Las been 
thoroughly established, the ova, deposited in 
the submucous tisKue;5*. anel streaming through 
the mue’oiis me^mhranes, excite much epithe- 
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lial proliferation on the surface and an in** 
flamtnatory round>celled infiltration, contain- 
ing many eosinophils, beneath them or in 
subcutaneous tissuei). 

In urinary schistosomiasis minute papules, 
with a ring of congestion around them, are 
first form«id on the posterior wall of the bladder ; 
then follows a more or less general infiltration 
of the de.(»pcr layers of the mucous membrane, 
usually in patches. So intense may be the 
process that a yellowish-brown dejmsit of cal- 
cified ova may entirely replace the normal 
Tnucous membrane, while the deep infiltration 
is so marked that the bladder ])c<;omes a much 
thickened non-elastic fibrous bag, and very 
prone to secondary sej)tic infection, l^ajiillo- 
mata, varying in size and type, also form and 
may assume large ])roportions. These and 
other sessile masses of similar structure may 
become sarcomatous, or less often carcinoma- 
tous, with all the associated dangers locally 
and after dissemination. Somewhat similar in- 
filtrative changes occur in the ureters, with loss 
of elasticity and dilatation, thus contributing 
to the virulent septic infection which is the 
usual end in severely infested ])atient8. The 
kidney shares largely in this septic proc'css, 
though actual bilharzial changes in it are not 
common. Tlie ])roHtate, tlie vesiculae soniinales, 
and the uretlira and periurethral tissues are 
all frequently involved in the infestation, and 
cirrhotic changes may occur in the liver. 

Symptomatology.' - The symptoms of skin 
irritation and of toxic, invasion are followed, 
after 4 8 weeks or nmre, by a burning sensation 
towards the end of mi(‘turitioii, an increased 
urgency, and ultimately a d<*finite terminal 
hsematuria, wliich in an infested country at 
once calls for mi(Toscopical examination and 
the search for the characteristic terminal- 
spiiied ova. In most cases no evidence of the 
infection is forthcoming, and the first sign may 
be a fuiinlcss haMuaturia wliich may jiersist 
almost ind<>jinitely without much more trouble. 

The ha}maturia varies considerably in quan- 
tity and, since it may be associated with severe 
toxic effe(‘ts, may produce much general 
ancemia and weakness. In almost all cases 
there is some irritability of the bladder and 
pain and tenderness, varying in intensity and 
situation, about the ])ube8, perineum, neck of 
the bladder, fienis, or loins. A tender prostate, 
an increase in pain and in bleeding on exertion, 
or after the insertion of a sound, with or with- 
out the discovery of a small uric-acid or oxalate 
stone, all point towanls the diagnosis, which 


is made absolute by the discovery of the ova. 
This usually presents no difficulty if the last 
portion of the urine is taken for examination 
and the deposit ccntrifugalized and examined 
at once on a slide. Earely, haemospermia may 
be quite an early sign and indicate involve- 
ment of vcsiculas and prostate. Later, the 
case bftcomes one of chronic cystitis with 
hffimaturia. The symptoms progress, pari 
passu with the advancing pathological changes, 
through all the stages of a virulent septic 
infection of the whole urinary tract, compli- 
cated, it may be, by malignant disease, both 
lo(‘al and general. 

Vesical cahmli are very often found ; the first 
are comj)osed of oxalates and uric acid, which 
saltiS become deposited on a mass of ova 
entangled in mucus, a piece of papilloma, oi 
on a bloodclot ; later, when the urine be- 
comes alkaline, phosphates form, either on 
existing stones or as (concretions on abraded 
bilharzial lesions, in any j art of tlie urinary 
tract. 

The male urethra is sometimes severely 
afiecjted. Infiltrated patches occur in the 
mucous membrane, with much round-celled 
deposit in tlie periurethral tissues. Tlic usual 
result is perineal fistulas, which may cause 
great destru(*tion of the urethral canal, the 
])ortion most alTccted being tliat bc'tween the 
posterior margin of the scrotum and the tri- 
angular ligament. A similar condition in the 
penile urethra l(»adH to multiple small fistulae 
and marked l\nu})hatic adema of the glans 
penis and of the subcutaneous tissues of its 
body. Considerable false elejdiantiasis of j cnis 
and scrotum may develop. 

Urinary schistosomiasis in women produces 
extensive changes and destniction in the 
bladder and ureters ; vesico-vaginal fistulas and 
not infrecpiontly large pliosphatic calculi may 
form. ra])iIlomata appear at the vulval orifice, 
in the vagina, or on the cervix uteri, and all 
the various infiltration changes occur in the 
vaginal and urethral mucous membranes. 

Eectal Rym])toms, with jiassagc of blood and 
mucus containing terminal-spincd ova, may 
be produced without any evidence of Schisto- 
soma mansoni infestation ; but in endemic 
areas the association of the two varieties of 
infestation must be frequemt. Only very 
rarely is hasmoptysis traceable to bilharzia. 

Diagnosis. — In endemic areas the diagnosis 
is generally obvious ; and even if the symp- 
toms are not always con\'inoing, confirmation 
is easily obtaim^d by the microscope. A cysto- 
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scopic examination may be helpful and reveal 
minute papules about the trigone and ureteric 
openings, jiatches of hyperaemia and, later, tiny 
glistening globules of calcified ova clustered 
upon an infiltrated jiatch of mucous membrane. 
Papillomata may also be seen and yellowish 
wet-sea-sand areas of more intense infiltration, 
of varying size and extent. This sandy change 
may later involve almost the whole field. All 
the various structural and septic changes in 
ureters and bladder may be found, but later 
may be obscured by turbid urine in advanced 
cases of the disease. 

The urine should always be examined care- 
fully, and living ova may be hatched out by 
adding warm water. Many of the ova are 
dark and cahnfied. As the disease progresses, 
the urine contains pus, blood, debris, oxalate 
crystals and, later, phosphatic masses and 
concretions. Before long all the characters of 
an intensely alkaline urine are ])resent, and 
it bt'cojues watery and takes on a peculiar 
greenish-grey tint. The characteristic terminal- 
spined ova may also be found in the faeces, 
esjM»ciaIly in the mucus round it, and rarely 
ill the sjnitum. 

The blood picture is that of an intense 
eosinophilic leucocytosis, tlie same features 
])redomiuating in the microscopical c''.amiiia- 
lion of sections of tJie various pathologi<;al 
lesions. 

Treatment.- The treatment of schistoso- 
miasis of all forms consists first in a goheral 
prophylaxis, which includes the protection of 
the water supjjly from faecal or urinary coii- 
taiiiiiiutioiL, and the destruction of the inter- 
mediary hosts, the fresh- water snails — both of 
them very (iiflh'ult jiroblems in a<'tual prac- 
tice ; and then in ^)ersonal prophylaxis, wliich, 
in an infested country, may jirovc c(}ualiy 
uncertain. 

Sywptomaiic treatment follows the usual 
lilies ad()pt(‘d for irritation and inflammation 
of the urinary tract, and the recognized regime 
of diet and drugs, both local and general, 
must vigorou-sly be adopted. Belief sometimes 
follows the use of extract of male fern in 
10-min. doses, in capsule, three times a day, 
with a buchu and hyoscyamus mixture. Other 
alkaline diuretics, the benzoates, nudhylene- 
blne, and urotropine have their value, and 
acid sodium ])hosj)liate frequently relieves the 
irritation caused by the early alkalinity of the 
urine. \ arious infusions of local Inu’bs and 
simples, and especially bizr-el-killah. shaw- 
w^ash-el-dun*a, and native barley, are employed, 
III— L 


often with, great relief, as well as large quan- 
tities of water, barley water, and diuretic 
mineral waters. A tonic treatment, ]>aTticu- 
larly with iron, is also needed ; and, when it 
can be borne, copious irrigations of the bladder 
with dilute solutions of permanganate of 
}K)tash, euBol, oxygen water, and even silver 
nitrate, have a limited usefulness. Stones 
should be removed by lithotrity ; at a late 
stage, when sepsis has claimed the victim for 
its own, extensive ]ieriueal drainage of the 
bladder must be performed and affords teni- 
jKirary relief. 

Urethral fistula; must be dealt with radically 
on proper surgical })rinci))les, and decortication 
of a much swollen elephaiitiatii; jieiiis, with 
subsequent grafting, is often called for. A 
malignant change in the glans jieiiis or in the 
bladder may require very extensive ojK^ration ; 
but at best this is jmrely palliative, like the 
operations reipiired for the advanced disease 
in women. Deposits of bilharziul tissue in 
skin, subcutaneous tissues, the erectile tissue 
of penis, s])erniatic cord, and elsew'here may 
sometimes he coiujiletely exc'ised. 

The specific treatment hv the intravenous 
injection of tartar emetic*, as first u(loptf*(l 
by (Miristophcrson, has often given extra- 
ordinarily good rc'sults and must be followc'd 
in all but tlie most advaiieid cases. Day lias 
elaborated the treatment into a system which 
is now the routine* method adootc*d at Kasr-el- 
Ainv Hospital, Oairo, and is bc*iiig apjilied to 
upwards of 2(K) n<*vv pati(*iits a mcuilJi. Only 
cases with active disease*, wit h living ova eitlier 
ill urine or in faM*e»s for good effe*cis are ob- 
tained in iiite*stinal schistosomiasis also arc 
ire*ate»el ; tlic contraindications are* advanced 
cardiae*, arterial, or renal disease. A freshly 
prejmred fi-per-e*e*nt. solutimi of tartar eme*t.ic 
in ste*rilize*d water is used, the initial dose 
being 1 c.c. (or 1 gr.) of the drug. The in- 
jc‘ction is made w^ith tlie usual precautions 
into the mediun basilic vein, and the; gre*at(*st 
can* taken to avoid le^aking of the solution 
into the subcutane*ous tissu<*s l)<*side* the vein. 
The syringe is charge;d W'itli the eb»se, tlie; 
iie'cclle, wdiich must lie very sharp, is dippe*d 
into boiling w-ater to e*le*ar it of all trace of 
solution, and the ve*in cle*anly punetur<*d. Mo 
inje*ctie)n is made until a quantity of blood 
flow's bark into the barrel of the- syringe* and 
there* is no trace; of swe*lling in flic skin or about 
the vein. After the injection, wliifh is done* 
within two to thre*e* hours nfie^r the* niorniiig 
nie'al, the yialient lies elenvii feir one to two 
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hours. Three courses of treatment are given. 
The first begins with a dose of 1 gr., followed 
by 2-gr. doses every second day until five 
injections have been given- 9 gr. in all. Then 
follows an interval of seven days. The second 
course starts with a 2-gr. dose and is of the 
same length as the first, 10 gr. of the drug 
being given, or even more— 2 J gr. for a dose 
— if no bad effects are noted. After another 
interval of seven days a third course, precisely 
similar to the second, is given. A fourth may 
follow if ova are still j)resent or a recurrence 
ensues. The quantity of tartar emetic in a 
full treatment is thus usually 29-30 gr. 

The urine is examined macroscopically at 
each injection and microscopically after each 
course. The iiseiiiaturia generally ceases by 
the end of the first week, and the number of 
ova is much diminished. By the end of the 
second week most of the ova fail to hatch out, 
and gradually all the miracidia jierish, till by 
the end of the third week they are all dead, 
and masses of black ova lield together by 
mucus may be ] massed. 

The same changes occur in intestinal cases 
in the same ])eriods of time. Day concludes 
that the effect of the antimony is to stop tlie 
active egg-laying ; and, though a moderate 
dose will destroy the ova already deposited, a 
full and ])rolonged course or series of cumula- 
tive courses is recpiired to kill the jiarent 
worms. Children 8- 15 years of age have for 
their first course J gr., then J gr., then 1 gr., 
which may even he in<*n»ased to 1| gr. The 
doses for the second and third courses are 
1-lJ gr. A woman rarely takes more than 
1| gr. for a maxiimim dose. 

The bad effects which sometimes occur are 
slight giddiness and cough, jierhajm vertigo 
and headache and, rarely, vomiting. If these 
syni|>toms last for more than a few hours 
the next dose must be reducetl till tolerance 
is gained. Locally, an inflammation, or even 
an abscess, may occur at the site of injection, 
in which case emetine must be substituted 
for the tartar emetic ; a 3-}»er-cent. solution 
in sterilized water is used, 1 gr., increased to 
\\ or even 2 gr., being given exactly in the 
same way as the antimony and continued till 
all signs of inflammation have subsided. The 
emetine keeps u]) a mild action and saves 
valuable time till the more potent drug can 
be resumed. 

In urinary cases with cystitis or other in- 
flammatory condition, not directly due to 
bilharzia, surgical treatment must be adopted 


after the course of antimony ; and cases of 
perineal fistula with extensive subcutaneous 
infiltration should be submitted to this course 
before operation. 

Colloid antimony and its ammonium salts 
and acetyl-p-amino])henyl stibiate of soda are 
also on trial. 

Intestinal Schistosomiasis 

Etiology. — Schistosoma martsoni very closely 
resembles S, hwmalohium, but both male and 
female are rather smaller, and are especially 
found in the lower mesenteric v<uns, particu- 
larly around the re(;tum, and in the branches 
of the j)ortal vein within the liver. The eggs 
are oval, with a stout, well-marked lateral 
spine, and are slightly shorter and broader 
than those of S. hmnatobimn. They arc found 
jiarticularly in the coats of the intestinal wall, 
and i)ass thence to be voided with the fasces, 
often in the thick mu(*us envelojiing the solid 
dejecta. Their miracidia, after hatching out, 
enter a Plaao-rbis snail— P. hnssyi in Africa, 
P, oUmceas and P, centrimetralis in South 
America. 

S. nmtsom occurs mainly in Eg}q)t and the 
Sudan, and sj)oradicaIly- but not endemically 

in other ])aits of Africa. It is liere frequently 
associated with S. hccmafohvmi, but in the 
New World, where it has an extensive distri- 
bution ill \'enezuela, the West Indies, and 
(Vntral America, it exists alone. 

Pathology.— The lesions are chiefly con- 
fined to the large bowt*l, and are at their worst 
in the sigmoid and the rectum. They consist 
mainly of infiltration of the mucous membrane 
and formation of ])a]ullomata, some of which 
may subsequently slough off and leave char- 
acteristic ulcers. ]n ])la(‘es there may be a 
very intense sowing of the interior of the gut 
with numerous jiapillomata, associated with 
great thickening and hypertrojihy of its walls 
and a solid diffuse round-celled and eosinophilic 
infiltration of the mesocolon or mesorectum. 
The whole rectal mucous membrane may be dif- 
fusely infiltrated and jirotruded from the anus, 
w’here also large pendulous pajiillomata, with 
much redundant infiltrated mucous membrane, 
may be present. Extensive fistulse, similar in 
origin to the urethral fistulsB of S, heematohium^ 
may also form and tunnel the surrounding area 
for a considerable distance. A peculiar pipe- 
stem cirrhosis of the liver is frequently met 
with, and deposits of ova, wdth surrounding 
nodules and infiltrations, occur in the mesen- 
tery and mesenteric glands, in the spleen and 


162 



SCHISTOSOMIASIS 


pancreas, and scattered throughout the vis- 
ceral and parietal peritoneum. 

Symptomatolo^.— The s^miptoins of in- 
testinal schistosomiasis are very variable. The 
condition may exist for a long time without 
any definite signs, the discovery of the sjiecific 
ova in the faeces first establishing the diagnosis. 
The toxic symptoms and the eosinophil ia are 
much the same as with S. hcBmatohium^ and 
may be folloived after the ]jroj)er interval by 
a chronic afebrile diarrhoea, witli the {lassage 
of blood and mucus, easily ascribable to dysen- 
tery. When the disease is in tJie rectum, 
troublesome tenesmus, jirolajise of infiltrated 
mucous membrane or of |)apillomata on dcfaeca- 
tion, the passage of a thick, glairy, blood- 
stained mucus, and ultimately a permanent 
prolapse, are characteristic, and ova are readily 
found ; while still later the fistulae around the 
anus are obvious. Kither accompanied by 
dysenteric, symptoms, or often quite apart 
from them, large hard movable tumours may 
be felt at any jKjint in the course of the large 
intestine, especially alniut the caecum, the 
transverse colon, and tin* sigmoid ; these form 
a striking feature of the disease in Egypt. 
The general condition in all the various types 
of the disease deteriorates vi‘ry considerably, 
and anaemia, emaciation, and weakness are 
extreme. 

The diagnosis i^^ at once (confirmed by find- 
ing the lateral-spined ova ; their discovery 
distinguishes the disease from bacillary or 
amoebic dysentenf^ with which, however, they 
may be associated. Sigmoidoscopy will often 
detect early infiltrations or |)a pules, and should 
always be employed, rajiiliomata jiresenting 
at the anus may be removed and examined, 
and generally show ova, as does also a smear 
taken from the surface of the infiltrated mucous 
membrane. 

The general prognosis in endemic arcus and 
the hope of cure are dependent upon condi- 
tions similar to those in urinary sc;histosomiasis. 
Advanced cases are equally uncertain of per- 
manent relief, if not, indeed, hopeless. It is 
possible to cure a single infection after removal 
from risk of infection. 

The treatment of intestinal schistosomia- 
sis is largely projihylactic, on similar lines to 
those described almve. Symptomatically, it is 
that of dysentery without the drugs specific 
for that disease. 

The treatment by intravenous injections of 
tartar emetic, as already described, must be 
rigidly followed in the active stages of the 


disease, and very considerable benefit, if not 
cure, may result. Locally, much relief follows 
the removal of rectal jmpilloniata, or of a pro- 
lapsed ring of infiltrated mucous membrane, 
and radical operations on the broadest lines 
for the fistulas all round the anus must he, 
carried out. Early cases of prola})Sc do well 
after Lockhart Mummery's o])eratiou by a 
deep semicircular incision l)ctween the rectum 
and the coccyx. Finally, a laj)arotomy, fol- 
lowed by an incision into the thickened gut 
and its subsequent suture, is sometimes \'ery 
successful in the ease of large bilharzial tumours 
of the colon, affording relief from the abdo- 
minal pain with ap]>areiit disapjiearuncc of the 
tumour and cessation of the dysenteric, symp- 
toms. Very rarely epithelioma de veioj)s arou rid 
the anus and requires radical removal ; the 
massive ejiitheliul growths sometimes fouml in 
this situation must be similarly treated. 

1'his particular infestation is seen at its 
worst in Egyjit ; elsewhere it jirodiices com- 
jiaratively mild symjitoms. 

Schistosomiasis of tjik Fak East 

This infestation is almost confined to China 
and Japan and the rhili]>|>ines, and closely 
follows the distribution of its sjH‘cial inter- 
mediai*y snail, Blanfonfia Hosop/u>m. It is v(‘Ty 
common in all rice-growing districts .in tliosi* 
countries, the incidence, especially as regards 
sex, varying with local customs in |iarlicular 
districts. 

The Srhistosoma jtipo> icuhi, Katsadura UK)!, 
is found in the veins of the large, intestine 
and also in tin* gastric, sn|H*rior mesenteric, 
splenic, and cardiac veins. Both se.xes are 
smaller than in the other two varieties, the 
male being OOli eiii. in length, the female 
I -2 cm., and the females are projiortionately 
stouter than those of the otlnM* forms. The 
cutiiJe of the male is smooth, and the gyneco- 
jihoric canal larger, and completely envelops 
the female. The nvn an*, small, lb ik by 15 /a, 
quite smooth, and have, a nidimeiitarv lateral 
knob, but no sjiine. 'Fhe small cercariai enter 
the skin of man through hair-follicles and 
gland-ducts, and may give, rise to some re- 
action on ihe. surfac,e in doing so. When the 
coupled worms Jiave ]>assed through the jxutal 
vein within the liver, they proceed thenci* to 
their ultimate destination in the intestinal 
venules. Here the ova are laid, and many 
are subsequently discharged into the intes- 
tinal canal through the mucous membrane, 
and may be discovered in the stools. 
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Pathology. — From an early stage the liver 
is enlarged, from a lymphocytic reaction fol- 
lowed by connective-tissue hyiierplasia, owing 
to the irritation of innumerable ova carried 
to the organ from the {)ortal vessels. Later 
an atrophic cirrhosis sets in, with thickening 
of the capsule and an irregularly nodular sur- 
face. The Avails of the intestine are much 
thickened, and masscis of eggs are seen therein ; 
infiltration of mucous membranes followed by 
superficial erosions, or even deej) ulcers, occurs, 
and sometimes a degree of sessile papilloma- 
f(»rmation. The retro jicritoneal and mesen- 
teric glands are enlarged and firm. The spleen 
is greatly enlarged, both frojii 2)ortal stasis 
and from irritation of toxins, and shoAvs a 
great increase of interstitial tissue. Ova may 
bi* deposited also in the brain and in other 
OJgans. 

The symptoms of the earlier toxie effects 
arc often very severe, and eosinojihilia is pro- 
nounced. Tlie established disease manifests 
itf-clf in irregular attacks of chronic jiersistent 
dysentery, Avith fever, great <‘nlargement of 
liver and sjileen, and, later, general Aveakiiess 
and ancemia. Tliis chain of syjn])toms may 
last from one to eight years, depending on the 
degree of infestation and reinfest at ion. Jn 
later stages all the evidences of severe portal 
obstruetion de(*lare themselves, and tlie jjatient 
dies from general <*xhaustion or i ii t ere ur rent 
disease. 

The diagnosis fairly evident, and is c oii- 
firmed l)y the discoA^ory of ova in the fajces, 
tliough these often appear at irregular intervals. 
MdUnia and other local diseases, such as 
kah-nzar afid splvnir an(cutia. must be ex- 
cluded. 

The prognosis is no better than in tiie 
otiun \arieti<‘s. and treatment is essentially 
that of intestinal schistosomiasis: much is 
expected from the use of antimony intra- 
vemmsly on a large scale in the earlier stages. 

Fkank (V)LK Maudex. 

SCHONLEIN’S DISEASE (see TunruRA). 

SCIATICA.^ Sciat ica, or sciatic neuritis, in 
the majority of instances is a perineuritis 
affecting the nerve in the neighbourhood of 
the sciatic notch. In some instances the nerve 
sheath and the nerve bundles may be damaged 
within the pelvis, and, again, the nerve may 
suffer from an inflammatory iK*rineuritis beloAv 
the leA’cl of the notch. 

Etiology. — One of the commonest causes 


of sciatica is rheumatism ; the nerve sheath 
may become involved by a spreading inflamma- 
tion of the fascial tissue from lumbago or from 
a lumbo-sacral flbrositis. Direct chill to the 
buttock may start this disease, and also injury 
by a fall or by prolonged lying in one position 
on the buttock. Toxaemias play a part in the 
causation of sciatica, both auto-intoxications as 
in gout and diabetes, and the toxins of such 
fevers as enteric, influenza, sej^ticeemia, and 
many others. Disease of neighbouring joints, 
as chronic osteo-arthritis of the hip-joint, is a 
conunon cause of sciatica, the characteristic 
2)ain of which will then be superadded to the 
jmin 2)roduced by the hijj disease. 

Symptomatology. — Usually the pain of 
sciatica spreads gradually from a lumbago down 
the back of the hip, thigh, and leg, to the front 
of the ankle, heel,’ and outside of the foot. 
This pain is generally increased by coughing 
and sneezing, and is ofttm aggravated by stand- 
ing, though in a small iiercentage of cases it 
is easier Avhen the ])atient is moving about. 
The patient cannot lie on tlie affected side 
and usually kee])s tJie limb slightly flexed at 
hip and knee. In some easels the jain is so 
acute tliat sleej) is entirely prevented and 
doses of mor])hia alone give relief. Stretching 
tlie nerve by ilexiiig the limb at the hip with 
the knee kejit straight aggravates the pain 
conside]*ably, and tc^nderness on jiressure over 
tlie jierve at the notch or outside tlie tuber 
ischii is often met Avith. In a small proportion 
of cases, Avhen tJie jiain has jjcrsisted for several 
weeks or months, a deformity is produced by 
lateral flexion of the lumbar S2>ine away from 
the jiaiiiful limb, thus causing the hij) of the 
affected side to be more prominent. 

Examination of the reflexes shoAvs no change 
in the knee-jerks, but the Achilles jerk on the 
affected side is frequently diminished or lost. 
The 2)lautar ]etlt*x remains unaltered, though 
it may be diminished. The foot usually feels 
cold, and SAveating is reduced. In the severer 
forms of sciatic neuritis, as Avhen anaesthesia 
and motor weakness are iiresent, vascular 
changes may be observed, such as swelling of 
the foot and ankle, and cyanosis with blotchy 
discoloration, increased by kcepiing the foot 
dependent. 

Diagnosis.-' Grosser lesions of the nerve, of 
the lumbo-sacral ^ilexus, or of the spinal cord 
and spinal roots may simulate for a time the 
slighter foi ju of neuritis known us sciatica, but 
the advent of motor paralysis, muscular wast- 
ing, and anaesthesia, or the appearance of a 
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psoas abscess, or other disease of the vertebral 
column or of the spinal cord, will distinguish 
them from ordinary sciatica. In diabetic 
neuritis, and also in the neuritis due to direct 
exposure to cold, motor paralysis of the foot 
with muscular wasting and anaesthesia is not un- 
common, though motor ])aralysis is extremely 
rare in the ordinary rheumatic type of sciatica. 

Treatment. — In the acute stages, when 
there are great imin and tenderness, rest on 
an air-cushion or a water-bed is desirable. 
Immobilization by means of a long splint from 
axilla to foot is worse than useless, as change of 
position is necessary, patients being unable to 
remain constantly in one ])osition. Various 
local treatments ap])lied to the buttock and 
thigh may be of service, notably ionization, 
using a strong galvanic current. The elec- 
trodes should be large and pliable, and a thick 
layer of gamgee tissue or felt, thoroughly 
moistened, must be inserted between the metal 
electrodes and the skin. The negative elec- 
trode should be ]i1aced at the back of the 
buttock and should be moistened with 1-por- 
eent. solution of salicylate of soda. Lithium 
carbonate may be jilaced on the positive elec- 
trode. With large electrodes, measuring 6 in. 
by 8 in. or more, a current of 60 ma. may be 
used, and applied for twenty minut.'s daily. 
If the skin does not bear this daily treatment 
without the appearance of small acne spots, 
it is a good plan to give diathermy alternately 
with the galvanism. In some cases diathermy 
seems to do more good than the ionization ; 
if so, it may be used daily instead. 

Local radiant heat to the buttock and thigh 
sometimes gives relief, but only tcinjiorarily. 
Counter-irritation by blistering or by actual 
cautery along the bac.k of the thigh over the 
sciatic nerve is at times of use. Massage or 
electric vibration sliould never be employed 
in the acute or subacute stage of sciatica, 
though at times botli may be <if use when 
chronic stiffness alone remains. 

Forcible stretching of the nerve by flexing 
the hip with the knee straiglit — a treatment 
much in vogue with some Swedes — is scientific- 
ally wrong and usually aggravates the jiain. 
Worse still is forcible stretching of the nerve 
by a surgeon after cutting down and exposing 
the nerve in the buttock. The adhesions in 
chronic sciatica between the nerve bundles 
and the sheath require to be burst asunder 
laterally and not by longitudinal traction. 
This, effected by scarifying the nerve, splitting 
the nerve bundles longitudinally and scarifying 


them, sometimes cures obstinate chronic cases 
in which numbness and anaesthesia of the foot 
and loss of the Achilles jerk indicate a chronic 
damage of the sciatic nerve. Before this 
drastic jnocedure is attempted it vrill be well 
to try saline injections into the nerve, 60 to 
80 c.c. of the solution being injected within 
the sheath of the nerve ; when proi^erly done 
this is sometimes brilliantly successful ; it. is 
a procedure, however, which requires some 
technical skill and j)racticc. A sinqiler in- 
jection treatment is that of air, a cushion of 
air being inj<‘ctcd in tlie neiglibourhood of the 
nerve, not into it ; the injection may be re- 
j)oated three or four times. Hyj)odcrinics of 
morphia or heroin are sojnetiines necessary 
daily, or even oftener, to pro<*ure rest and 
sleep, but ])articular can, should be taken to 
avoid the induction of a drug hal»it in these 
cases. As soon us the pain shows any signs 
of abating, and the j)atjcnt is abh* to get 
about again without much sufficing, as}»irin, 
phenacetiii, or pyraniidoii should rej>lace the 
morphia. A course of baths at Droit wicli or 
some other spa is a useful means of com])iotiiig 
the cure. Wilfukf) Harris. 

SOLERA, AFFECTIONS OF. The dis- 
eases here considere.d are Kpiscleritis, Scleritis, 
Tumours, and Sta])hyloina, 

Episcleritis.-* A subacute infiammatio)! in- 
volving the siibconjum tival tissues and the 
su})orficial layers of the scleia. 

Etiology. — The disease' attacks young adults, 
especially those with a ‘‘ rheumatic " tendency. 
The removal of carious te,cth or septic tonsils, 
the treatment of j)>orr)Mea, jFasui sinusitis, 
constipation, sal))ingitis, etc., may hanisli the 
symptoms and so cstiblish the <‘tiology. 

Symptomatology. — Only j)art of the anterior 
]K)rtion of the selera is affected, forming a 
vascular jwitch with its centre .some distance 
from the corneal jnargin. This area is (<m- 
gested, with a |>urplish rather than a red tint, 
since the diluted vessels are well beneath tlie 
surface (this is a point of distinction in tin* 
diagnosis from a localized conjunctivitis). Epi- 
.scleritis is attended with little ]>aiii or general 
disturbance, but there is a certain amount of 
aching in the eye, and a disability from reading 
for any length of time. There is jjractically 
no discharge from the conjunctiva. The in- 
iiaiumation is often transient and recurring, 
the attacks lasting from a few days to .some 
weeks. Jn other cases it is more persistent, 
and there may form at the centre of the patch 
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a small scleral nodule ; this is at first red and 
later yellow in colour, coincident with the 
formation of a small bead of pus at the centre. 
Such a nodule is adherent to the scleral tissue 
and may have formed round a minute foreign 
body. 

^j^atment. — Locally, little can be done be- 
yond relieving the congestion by the applica- 
tion of hot bathings and fomentations, irriga- 
tion of the conjunctiva by boric-acid lotion, 
and some gentle niassagf* with boric or weak 
y(‘llow oxide of mercury ointment. If a scleral 
nodule forms, it may be incised with the point 
of a sliarj* knife. Mixtures containing sali- 
cylate of soda arc of value. 

Scleritit in iiearly always associated with 
iritis, (‘vclitis, or keratitis. It is a chronic 
persistent inflammation in which the whole 
of the ring of sclera around tlie cornea is in- 
volved ; tJiis zone shows a dull ])urpli8h colour, 
with some large dilated vessels beneath and 
ill tJie conjunctiva. Signs of iritis and cyclitis 
in the form of posterior synecliiae, corneal 
di^posits (keratitis punctata), and vitreous 
oi>acities will be found on examination, and 
poor vision will be com])lained of. Inter- 
stitial keratitis, when severe, often <*auses 
scleritis in its later stages, but there is also 
sclerosinff hratiHs, in which, following a mar- 
ginal ulc4‘r, the cornea becomes <*on verted into 
tissue resembling sclera. A certain number c»f 
cases of sclerit is are of tuluTculous or syjdiilitio 
<»rigin, but the cause is often diffi<*ult to deter- 
mine. 

Treatment. - TJie hn^al measures will in the 
main be similar to those us4*d in episcleritis, but 
the associated intra-ocular disease will also 
recjiiirc treatment., e.g. atropine for irido- 
cyclitis. misters u|)plied to tlie temple often 
givt* temporary relief. 

Tumours sometimes ajipear on the outside 
of the sclerotic, in connexion with j)erforating 
growths from the interior of the globe, e.g. 
sarcoma of the ciliary body, glioma of the 
retina. Occasionally a gumma or tuberculous 
ma.ss from the ciliary body may ulcerate 
through. 

Staphyloma of the ciliary region is a stretch- 
ing of the sclera externail to the limbus and 
iris zone. It is usually the result of increased 
intra-ocular teiLsion (glaucoma) of long dura- 
tion. After excision of a blind eyeball a 
sta]>hyloma in the equatorial region is not 
uncommonly found, riinically, a ciliary sta- 
phyloma ajipears as a localized bulging of the 
sclera ; it is of a slate colour, owing to the 


SCLERODERMIA 

visibility of the underlying pigment through 
the thinned tunic. Treatment is not indicated, 
unless the eye is painful, w'hen it may be 
excused. 

In high myojaa the jiosterior half of the sclera 
is stretclied, and this may form a true posterior 
staphyloma, visible with the ophthalmoscope as 
a dark shadow on the fundus, to the nasal side 
ot the optic disc. J. ^ jplkr. 

SCLEREMA NEONATORUM. — This 
name should be restricted to a condition in 
which, within a few days of birth, a waxy, 
rigid change occurs in the integument. The 
infant so affected has a subnormal tempera- 
ture, its functions are interfered with, and, as a 
rule, death rapidly supervenes. GDdema neo- 
natorum (see (Edema) is sometimes mistaken for 
sclerema, and, like the latter, is usually soon 
fatal ; but here a condition of solid oedema of 
the skin and subcutaneous tissues occurs. 

11. MacCormac. 

SCLERITIS (see Sclera, Affections of). 

SCLERODACTYLIA (see Scleuodermia). 

SCLERODERMIA. — A condition of hard- 
ness or rigidity of the skin, caused by an over- 
growth of fibrous tissue. It is met with in tw^o 
different forms- -(1) generalized scleroderrnia, 
(2) localized scleroderrnia, or morphoea. 

Etiology. — Nothing is knowm of the cause. 
Scleroderrnia is chiefly a disease of young adult 
life, and is about tlirec times as common in 
women as in men; this is particularly true of 
the localized form It has been attributed to a 
tro})ho-nourosis, to alterations in the secretions 
of the endocrine glands, especially the thyroid, 
to an endarteritis, and to a jirimary hyper- 
plasia of the collagen fibres of the skin, but no 
definite evidence is forthcoming to clear up the 
question. 

Pathology.— The chief histological changes 
noted are an overgrowtli of the collagen bun- 
dles in the corium and subcutaneous tissue, 
w'ith replacement of fat by fibrous tissue in 
the latter ; and an exudate of eells around the 
vessels of the corium, together with some endo- 
thelial ])r()lif oration. The e})ithclium is usually 
unaffected, but is sometimes flattened by pres- 
sure of the hypertrophied corium, and in some 
cases shows an excess of pigment cells, which 
are also present in the corium. 

Symptomatology. (1) Generalized sdero- 
dermia.- The symptoms may appear rapidly 
or slowly. Ir both cases a disturbance of the 
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SCOTOMA 


health, such as fever, pains in the joints, 
neuralgia, or itching may precede or accom- 
pany the attack, but this is not by any means 
the rule. Stiffness of the parts involved is often 
the first symptom, and may spread rapidly or 
slowly, until it produces fixity of the joints, 
followed by progressive wasting of the muscles ; 
breathing may become difficult owing to fixa- 
tion of the skin of the chest ; and the taking 
of solid food may be prevented by the rigid 
condition of the cheeks and mouth. The skin 
ap])ears swollen and glossy, and is very hard ; 
the deeper structures are fixed and the furrows 
of the skin disa])pear. The colour is not 
appreciably changed, though it may be ])alcr 
and more waxy than normal. The lesions 
begin symmetrically, and generally in the 
upper part of the body. In some cases the 
mucous membrane may be involved. In one 
form, sclerodactylia^ the affection attacks the 
fingers and hands. The skin is drawn tight 
over the fingers of both hands, fixation of the 
joints occurs, and later, atrophy sets in so that 
the fingers become pointed and the skin 
appears to be drawn tight down on to the 
bones. 

(2) Localiied sderodermia (morphosa). - 

Patches of sclerodenuia occur whicii may vary 
from the size of a pea to large patches involving 
almost all th<‘. back or front of the trunk. 
The patch may be jiinkish in colour and Tais(‘d 
from the surface, with smooth polished sur- 
face and rigid feel : or it may be of old-ivory 
colour, level with or slightly dej)res£«'d below 
the surface of the skin, very rigid and lixe<l, 
and often surrounded by a lilac-coloured 
border ; or, again, it may be dead-white, 
slightly dc])ressed, with more or less irregular 
edge and of normal consistence. This last 
type may sometimes show much scaling. 
Patches may occur in any part of the body, 
the. legs and trunk being most frequently 
affeeted. The patches may vary considerably 
in number ; usually they are single or few, 
but sometimes they are very numerous. One 
ty])e, in which a large number of small patches 
occurs, is a form of so-called “ w'hite-s|K>t 
disease.’* Another type is the “ hand ” form, 
in w’hich long strip-like lesions are pres«»nt. 

Diagnosis. — The generalized type is char- 
acteristic, but must be distinguished from 
sclercrna neonatorum, which is a condition of 
solidity of the subcutaneous fat and occurs 
in the first few weeks of life, while sclerodermia 
does not occur till later. 

The white morphoea patches can be distin- 


guished from leucodertnia by the absence in the 
latter of any other than pigmentary change in 
the skin and by the presence of a hyper- 
pigmented zone around. 

Prognosis. — The more severe forms often 
end fatally, hut the milder generalized cases 
and the localized variety sometimes clear uj) 
s}H)ntaDcously. Often, how’ever, they last for 
many years. 

Treatment. — In the generalized cases the 
use of warm clothing to prevent excessive loss 
of heat, and massage, are indicated, while cod- 
liver oil given internally is the most useful 
remedy. In all types thyroid extract has beeji 
used largely, but is of doubtful value. Thio- 
sinamin injected locally is sometijnes of value 
in niorphaa. Treatment, liowever, is usuallv 
lumtisfactory. ^ " 

8OLERO8I81 CEREBRAL (wr CKREimAL 

Si'LEItOSIS). 

8 CLER 08 I 8 , DI88EMINATED {see Dis- 

SKxMINATRI) ScLKUOSIK). 

8CLEROTIC, AFFECT ION8 OF (see 

SCLKUA, AFKKrTlONS OF). 

8CLEROTIC, EXAMINATION OF (m> 

Kyb, Kxaminatcon of). 

8COLIOSI8 (see Simn'al CravATURK). 

80 OPOLAMINE P 0 I 80 NINQ {see J’or- 

SONS A\l» IVmSOM.\({). 

8CORBUTU8 (.src Sc/ravv). 

8COTOMA.- This term signifies the loss or 
sensible diminution of vision in any j)art of the 
visual field, hut is most coiimionly applied to 
loss in the, central ]>orti(>n of the field and to 
defects separat(Ml from the periphery by areas 
of retained vision ; w^e sjKjak, for instance, 
of a central 8(*otoma, or a ring scotoma, or an 
island se.otuma. A scotoma may be absolute 
or relative ; it may be absolute for colours 
and relative for white, or absolute for some 
colours and relative for others, or there may 
he no scotoma diseoverafile for w'hite though 
a relative scotoma for colours exists. In 
certain retinal and choroido-retinal diseases, 
positive scotomata occur owing to retinal 
irritation producing sensations of colours, or 
flashes referred to the blind or affected area. 
The central scotoma of acute retrobulbar 
neuritis is one of the most characteristic forms 
met with. It may be either small or exten- 
sive ; in very acute cases it may reach to the 
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j)eriphery, so that complete blindness is pro- 
duced. Central scotomata relative for white 
and absolute for colours, more rarely abso- 
lute for white also, form the most charac- 
teristic symptom of the toxic amblyopias. 
Retinitis and choroido-retinitis produce scoto- 
mata coTres])onding to the areas affected ; 
their oc(!urrcnc;c is the best ^uido to the in- 
vestif^ation of the fundus in the early and more 
obscure stages of these diseases. In primary 
atrojthy of the retina (retinitis pigmentosa) a 
ring scotoma, partial or complete, is common, 
and a similar Imt more irregularly shaped ring 
made up by the fusion of island scotomata 
accompanies the secondary atrophy of the 
retina occurring in disseminated choroiditis. 
A similar ring scotoma is frequently present 
in Leber’s familial atrophy. The careful in- 
vestigation of scotomata in the visual fields 
due to lesions of the optic nerves, chiasma, 
tracts, optic radiations, and occipital lobes is 
of the greatest importance as an aid to the 
localization of intracranial lesions. Reference 
to the writings of Cushing on pituitary disease 
and of Holmes on the cerebral localization of 
vision will enable readers to appreciate the 
value of the results which have been achieved 
by careful work in mapping out scotomatous 

Lkslie Patok. 

BORIVENER’S PALSY (.vcc Neuroses, 
Ocviii*atiun). 

8CROFULODERMIA {see Skin, Tuber- 
culosis of). 

SCURVY. — “ The scurvA’^ had begun to show 
itself on board. . , . liis legs swelled and 
pained him so that he could not walk ; his 
flesh lost its elasticity, so that if it was pressed 
in it would not return to it« shaiw ; and his 
gums swelled till he (‘ould not oi)eii his mouth. 
His breath, too, became very offensive ; he 
lost all strength and sjurit, could eat nothing, 
grew worse every day ; and in fact, unless 
something was done for him, would be a dead 
man in a week, at the rate at which he was 
sinking.’* This description of the effect of 
scurvy uiKin a young and previously healthy 
seaman was written by a man who had no 
special knowledge of medicine, and gives in 
short compass a j)icture of the disttase not 
easily bettered. Tlie sole addition which need 
be made is to mention the tendency to subcuta- 
neous hsBniorrhages. We may add a further 
word from Dana’s volume. “ The medicines 
were all, or nearly all, gone ; and if we had had 


a chest full they would have been of no use ; 
for nothing but fresh provisions has any effect 
upon the scurvy.” Onions and potatoes were 
secured from a passing brig, and ten days 
afterwards, so rapid was the patient’s recovery 
that from lying helpless, and almost hopeless, 
in his berth, he was at the mast-head furling 
a royal.” 

Etiology. — It is therefore the want of cer- 
tain elements contained in fresh food, especi- 
ally vegetable food, that produces these re- 
markable phenomena, llencje, in modem days, 
when long voyages without a call at port are 
exceptional, and when the means of avoiding 
the disease, are better known, scurvy in the 
adult is a rare disease. It is seen now and 
again in seamen who have served in a sailing 
shi]) detained beyond expectation by winds and 
storms ; it is one of the dangers which beset 
the Arctic and Antarctic explorer ; it appears 
now and then in lumber and mining camps ; 
it devastated the bands of Indian coolies who 
built the Uganda railway ; and it occasion- 
ally attacks persons who from poverty or 
from dyspepsia have condemned themselves to 
starvation diet badly selected. 

In civilized communities it is now most 
often seen in young infants, and })reseiits a 
peculiar and easily recognized picture, though 
one the significance of which, as is clear from 
the variety of names given to it, long eluded 
medical science. Acute heemorrhagic peri- 
ostitis, acute rickets, and heemorrhagic rickets 
were the names given before the work of 
Cheadle and Barlow revealed the true mean- 
ing of the symptoms and caused it to be 
generally regarded as “ infantile scurvy.” The 
designation scurvy rickets,” which is often 
employed, is misleading and should be aban- 
doned ; for though rickets is often present, 
it is not the cause of the chief phenomena. 

There have been many hypotheses as to the 
nature of scurvy. Some have regarded it as 
an infection, but the evidence is entirely un- 
convincing ; almost the only feature which 
resembles tliose of an infective disease is the 
selective character of the attacks. Of a crew 
of considerable numbers, living on the same 
food and in the same conditions, but two 
or three will suffer from the disease. The 
idea of a specific infective agent can be dis- 
missed. A second hypothesis, that it is due 
to the prcsenc'e of toxins in the foods con- 
sumed, much of which is tinned or otherwise 
preserved, has more to recommend it ; but the 
extraordinary effect of any fresh vegetable 
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food, or fruit or vegetable juice, upon the 
symptoms points very strongly to the truth 
of a third hypothesis, that the disease is due 
to the absence of certain elements, necessary 
to healthy life, from the food consumed. 
Recent knowledge acquired of the importance 
of vitamins conhruis this view, and it is now 
established that the cause of scurvy is tlic 
absence from the food of an accessory food 
factor. The addition to the scurvy-producing 
diet of small quantities of foods known to 
contain this antiscorbutic factor protects com- 
pletely from tlie disease. 

Morbid anatomy. — In the bodies of those 
dead of the disease there are generally no 
marked peculiarities otlior than those associ- 
ated with severe grades of ansemia — for exam- 
ple, petechiee in tlie serous membranes and in 
the muscles, and a universal unlema of the 
tissues. In scurvy of the infant, however, the 
symptom which attracts the chief attention 
in life is due to the phenomenon which attrac'ts 
instant attention after death ; that is, the 
extravasation of blood beneath the periosteum 
of the large bones, or ribs, or occasionally of 
the skull and face. In a typical instance the 
periosteum is strij)ped completely from the 
shaft of the femur and the intervening space 
is filled with extravasated blood, which in the 
cases of longest standing has clotted and begun 
to be replaced by new tissue, including young 
periosteal bone. 

Symptomatology. — There is little to add 
to Dana’s striking description. The earliest 
symptoms are increasing languor and j)allor, 
and marked anorexia ; the gums swell early, 
and soon become “ spongy,” and bleed easily, 
while the teeth show a tendency to be loosened 
and fall out. The skin is rough, the extremities 
are cedematous, with ])eteclii8B beneath the 
skin ; very occasionally bruises may ulcerate. A 
slight degree of hsematuria is not unc.ommon ; 
other lificmorrhage is rare. Remarkable ocular 
phenomena sometimes occur ; one man may 
lose his vision during the day, another be quite 
unable to see things after dusk (hemeralopia, 
nyctalopia). 

Symptoms of infantile senrvy.— l’h(^sc are 
in some respects, though not in essentials, 
so different from those seen in the adult that 
they must be described separately. In the 
first place it must be recognized that the vic- 
tims of infantile scurvy are in the vast majority 
of cases those who have been fed on patent 
and proprietary foods. Scurvy occurring in 
the breast-fed, or in infants fed on cow’s milk 


even when boiled, is a rare event, and, unless 
very well authenticated, such cases sliould be 
regarded with suspicion. 1 have seen but 
one case in an infant fed on boiled cowl's milk, 
and none in breast -fed children ; of the many 
others, tlie great majority were in infants fed 
on proprietary infant foods, unguarded by the 
administration of fresh fruit or vegetable juice. 
The child liccomes ])ale, irritable, loses weight, 
and refuses food. Presently he refus<‘s to move 
his limbs, and if these arc touched, screams with 
])ain ; after a day or two he is apt to scream 
(‘ven at the approach of the doctor who will 
handle his limbs. At this time, if he has any 
teeth erupted the gums about them will show 
a ]>urp]ish tint and will bleed readily. The 
motionless limb on being handled is found to 
have a swelling, usually at the diaphyseal end 
of the bone ; thci least pressure on this swelling 
is jiainful, and motion of the. neighbouring 
joint <‘annot be tolerated. As a rule, there is 
no effusion into the joints ; but tlierc is often 
an unlematous (condition of the skin and sub- 
cutaneous tissiiiis over tlie jieriostc'al swelling. 
These periosteal swellings an‘ most easily palp- 
able at the lower end of the femora, at the 
ankles, and in the shafts of the humeri, but 
occur in all the long bones, and oftem also in 
the ribs. Another curious, bub infrequent, 
symptom is protrusion of the eyeball on account 
of orbital lieDinorrhage. There are also occa- 
sionally fiat extravasations beneath the jiori- 
cranitim covering the bones of the cranial 
vault. Petechia) and bruises are common, as 
in the adult ; lia^muturia in sliglit degree is also 
usual, but may easily be missed unless special 
inquiry is made. Fever is very slight or absent, 
save in the cases comj>licated by severe infec- 
tive diarrlicra or broncho-pneumonia. 

A curious synqitoni described by Barlow in 
his original pa|)ers on the disease is the llatten- 
ing of the thorax ; the long ribs apjwar to be 
straightened out, and to form an angle at their 
juncture with the cartilages, which ajiproachcs 
in .severe cases to a right angle, so that the 
.sternum and (‘.artilagejs pnvsent a fiat surface 
marked at its outer margins by the jiromincnt 
ends of the bony ribs. 

Course.— In either adults or infants the 
course of the disease dejiends u])on the detec- 
tion of the cause of the symptoms, and the 
early apjilicatioii of the known means of remedy. 
If either the disease be not recognized or no 
efficient remedy can be obtained, the jiatient 
will die from gradually increasing weakness 
and ansetnia, comjilieated often with diarrha*a 
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or pneumonia. When once put under the 
requinite conditiona of diet he makes a re- 
covery of remarkable rapidity. A j)ropcr re- 
vision of the diet is usually followed by a 
remission of all the urgent symfitoms within 
forty-eight hours, and a ra])id return to a 
healthy condition of the tissues and blood. 

Diagnosis.' -In adults there is, as a rule, 
but little difhculty in recognizing the disease, 
provided the jiossibility of its occurrence re- 
mains in the mind of the physician ; error 
arises chiefly from the failure to recognize that 
increasing wc^akness, anaemia, and (cdeina of the 
lower extremities may be due solely to defi- 
ciencies in the diet. In some instances the 
hfiemorrhagic tendency of the complaint is 
sufficient t(» suggest the diagnosis of 
hwmorrhufica ; but this dist*ase is, as a nile, 
of sudden, even of abrupt onset, and seldom 
presents the combination of debility, anierna, 
and pallor at the beginning of the illness. 
Moreover, in cases of scurvy, hfiemorrhages 
from the mucous surfaces other than the gums 
are of rare occurrence, though <*ommon in 
purpura. 

In the infant the disease is mu(‘h more 
easily overlooked. If there are no teeth the 
gums often remain healthy, and the symji- 
toms are limit<‘d to fretfulness, tenderness of 
the limbs, and jiseudo-puralysis or abs<»nee of 
voluntary movements on ordinary stimulation. 
Jn such eases the swelling around the joints 
may be mistaken for tliat of vpiphtjsitis, either 
acute or sy philit ic. Acute epiphysitis is limited 
to one joint, whereas the effusions in scurvy 
are nearly always multiple ; scurvy is usually 
afebrile, or at most sliows a mwlerate fever, 
while in acute epiphysitis the fever ranges 
high ; in scurvy there is little or no leuco- 
cytosis, in acute eiuphysitis the leucocytes are 
considerably increased in number. Syjiliilitie 
epiphysitis occurs almost invariably before the 
age of 4 months, usually at from G to 12 weeks 
of age : scurvy is rare before G months of age. 
In this difficulty an X-ray picture of the swell- 
ing will show, on the one hand, tlie character- 
istic features of syphilitic ])erio.siitis ; while 
tJie scurvy picture shows the subperiosteal 
effusion. Jn some instain^es the question arises 
whether the swelling is due to a sarcoma of 
the Umc : it can only be answt‘Ted by careful 
inquiry as to the history of the swelling, and 
occasionally even only by the result of dieting. 
Operative exploration for diagnosis is un- 
justifiable. 

There are cases which, whilst they afford 


no definite evidence of scurvy, exhibit the 
tenderness to the handling of the limbs, com- 
bined with anorexia and increasing pallor. 
Such infants must be regarded as scurvy 
]iatieiits in the early stages ; and appropriate 
treatment will, in the majority of cases, amply 
confirm the diagnosis. 

In conclusion, the physician must always be 
quick to sus])ect the existence of this disease 
in every infant who, being between the ages 
of 6 and 15 months, and fed on an artificial 
diet, develops an extreme dislike of movement, 
whether the classical signs of the disease are 
present or not. 

Treatment and prognoaie. — The results 
of treatment are astonishing. The addition 
to the diet of fresh fruit, or vegetable juices, 
will alter c!omj»letely the a})pearance, the feel- 
ings, and the outlook of the ]>atient in the course 
of forty-eight hours. All who have seen scurvy 
in the adult speak of the extreme depression 
which characterizes the illness ; and in the 
infant the fretfulness and cries of pain are 
equally imjiressive. These symjitoms disappear 
within forty-eight hours; the adult becomes 
cheerful, the infant calm and restful. The 
swelling and aniema of course remain longer, 
but even their disap])earance is extraordinarily 
rajiid. To attain these results it is only neces- 
sary to add to the diet the juice of fresh fruits, 
or that of raw vegetables, potatoes or onions ; 
from some cx|)eriences it would a])pear that 
fresh meat partially cooked or raw meat juice 
has a similar though less ]^rom])t effect. In 
the infant it will suffice to add a little steamed 
potato to the milk in the bottle, and 3 or 4 
tcasjjoonfiils of lemon or orange juice each 
day. Hiiiiilar measures should be adopted for 
])roj)liylaxis. Lemon juice was long employed 
in the navy and mercantile service on all 
long voyages, and its use practically aholislied 
the disease from these services. The ' com- 
])lications to he treated are few ; in the adult 
attention must he paid to the mouth to avoid 
the risk of septic*. (*oni])lications ; and in the 
infant the affected limbs should bo carefully 
splinted or bandaged to avoid any risk of frac- 
ture of the softened bones. In the worst and 
most neglected cases diarrhoea may set in with 
the addition of the fresh food, and may prove 
fatal ; but, considering the gravity of the con- 
dition in severe examples and the extraordinary 
quickness of recovery, it may certainly be said 
that in no other clisease can the patient 
approach so near the gates of death and yet 
be rescued. Hugh Thursfield. 
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8EA-8IOKNE88 {nee Reflex Vomiting, under 
Stomach, Functional Disorders op). 

8EBACEOU8 CY8T8. — ^Retention eysts of 
the sebaceous glands, due to dilatation either 
of the duct or of the gland itself. They do 
not occur before the adolescent age, and while 
they may develop wherever sebaceous glands 
are ])ieseut, they are found most frequently 
on the scalp, face, neck, shoulders, back, or 
scrotum. They have a fibrous wall lined by 
stratified squamous epithelium, and the con- 
tents are compased of the retained sebaceous 
mutcrial. 

Sebaceous cysts are of very slow growth. 
The smaller ones form liard, white, beadlike 
nodules lu'ojecting from the surface ; tlie large 
ones vary much in size, u]j to that of a walnut 
or even larger. Sebaceous cysts are rounded, 
well defined, and have smooth surfaces. They 
are attached to the overlying skin, but are 
freely movable upon tlie deeper structures. 
TJiere is no pain unless suppuration has oc- 
curred. The orifice of the gland-duct, blocked 
by a comedo, can often be recognized, and the 
contents may sometimes be expressed from it. 
The consistency varies ; tlie cysts may have 
a ])ultaceous feel or may distinctly fluctuate. 
They arc apt to be multiple. 

Inflammation and suppuration arc comnion. 
On the scali), rupture of the abscess may be 
followed by ju’olific growth of granulations, so 
that malignant disease is simulated. Malig- 
nant transformation does occur, but very 
rarely. Calcification of the <!yst-wall and its 
contents may convert the whole tumour into 
a calcareous mass. 

Treatment* — This consists in removal, 
w^hich must be comjjlete, or recurrence will 
take ])laco. It is better not to attempt to 
remove the cyst intact. An incision should 
be made into it, freely opening the cavity, 
and the contents carefully removed. The 
wall of the cyst can then be separated on 
each side from the margin of the incision, 
and traction on it will usually drag it away 
entire. The wound is sutured without 
drainage 

When suppuration occurs it is best to in- 
cise the cavity and to postpone excision of 
the cyst -wall until the inflammation has sub- 
sided and the wound is healed. 

Sometimes, owing to previous attacks of 
inflammation, the wall of a sebaceous cyst 
will not i)eel out from its bed. In these cir- 
cumstances as much as possible of the con- 


tained wall is dissected out and the remainder 
curetted away. The (savity is painted with 
pure phenol. A drainage-tube must be left 
in for forty-eiBht hom«. ^ Pannett. 

8EBORRHCEA. — There is some difference 
of opinion as to the exact application of this 
term, but here it is used to denote a con- 
dition in which tiiere is an excessive s(d>accous 
secretion ; in fact, it is used in the sense in 
which the older term “ seborrha'a oleosa was 
used. 

Etiology. The condition is most common 
in adolescence. It begins with the increased 
development of the glandular structures in the 
body which occurs at puberty, and is most 
active at that period, gradually diminishing in 
the healthy subject aftt r the age of IM) or so. 
It appears to favour certain families and races, 
being especially common in s(mie of the dark- 
skinm^d races. Soim* persons suffer tlirough- 
out life, but they are usually those whoso 
health and habits are not quite normal. Iti 
those who suffer from gastric disturhances, 
constijiation, anuiinia, uterine troubles and the 
like, or who liabitualiy over-eat, emisume too 
miieh ahohol, smoke <‘xce.ssively, and i^ssi- 
bly in those who indulge in sexual e.xcesses, 
the condition tends to persist. 

Pathology. ->^cl)orrha‘a appears to be a 
functional disturbance of tlie sebaceous secre- 
tion which is usually, ii not always, accompa- 
nied by a similar increase, in swisat secretion. 
Some have considered that micro-organisms 
play a part in its jn-oductioii, hut the general 
opinion is against this view. 

Symptomatology. Tii(‘ excessi ve secret ion 
is cliiefly notic'cd on the face, where the seba- 
ceous glands are liighly develojMjd, partieularly 
on the nose and in the region of the naso- 
labial furiows j it is also present, however, on 
the seal]), in the eoncha of the ear, on the 
sternal region of the cJie.st, and on the back. 
The skill in these regions is shiny and covered 
with a thin layer of oil. The skin itself ap- 
pears thick and of a muddy -white colour, 
and the mouths of the, sebaceous follicles are 
|iatulous and very jiromimmt. Acnii vulgari.s, 
rosacea, and seborrlaiMc dermatitis are fre- 
quent comjilications. The hair of the scalji is 
limp and greasy. 

Treatment. — The general health must 
be attended to. Constipation, dys])epsia, and 
anaemia especially require correction. J’he food 
should be regulated, excess of stanches and 
sugars being avoided; alcohol and smoking 
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should be kept within moderate limits, and the 
patient should be cneouraged to take plenty 
of out-of-door exercise. Locally, washing with 
soap and water at frequent intervals, followed 
by the apj)licution of a sulphur (6 per cent.) 
and talc j)owder, is sufficient for the milder 
cases. In tlic more severe cases in which the 
follicles arc ))1ugged with sebum the more 
drastic remedies indicated for acne vulgaris 
(q.v.) are recommended. ^ jj Gray. 

SEBORRHCEIC DERMATITIS. ~ Under 
this heading are included an inflammatory 
(‘ondition of the scalp which shows itself by 
the formation of “ scurf ” or ‘‘ dandniff,’' and 
was formerly known as “ seborrlicna sic-ca ” ; 
and cei-tain inllamniatory dermatoses which 
occur on otJier ])arts of tin* b(Hly, chiefly on 
the face, clicst, and back, and are characterized 
by the ])resence of )nore or less circumscribed 
reddish ])atches covered with greasy scales. 

Etiology and pathology.— The vagueness 
of the above definition is due to uncertainty 
as to the etiology of the conditions. The 
endeavour is to limit the t^'-rm to certain 
eczematoid erujitions of bacterial origin, but 
although clini(*ally there is every reason to 
suppose thaf- the conditions indicated have this 
origin, yet tin* evidence as to the particular 
organism conc<*rn<*d is not con<*lusive. Three 
organisms are constantly found in the lesions 
of seboiTh(pi(j dermatitis of adults, the acne 
bacillus, the bottle ian’illiis (or spore of 
Malussez) and a white staphylococcus ; the 
first is said to be generally absent in cases 
occurring before ])ulierty. The lesions of 
seborrluvic dermatitis liave some resemblance 
to those j)roduced by certain ringworm fungi, 
and it is therefore not a far-fetched assumjition 
that the bottle bacillus, w'hich is a yeast-like 
organism found universally in such lesions, 
may be the ])roducing agent. 'Phis view is 
su])j)ort.ed by the work of Sabouraud and 
others, but is not by any means universally 
accepted. 

Not only do the s|)e.cifie lesions of sebor- 
rha?i(? dermatitis oi*.eur in seborrlunic subjects, 
but such persons are })roiic to develop ordinary 
eczema (that is, a iion-bacteriul dermatitis), 
and are very liable also to impetigo contagiosa. 
In both of these aficctions the lesions may be 
distributed in the same manner as in genuine 
seborrhoeic dermatitis, and in both also there 
may be greasy scales and cnists, owing to the. 
fact that the skin is abnonnally greasy. It is 
owing largely to this circumstance that so 


much confusion as to what should be termed 
seborrhoeic dermatitis has arisen. 

The morbid anatomy is characterized by a 
cellular infiltration in the superficial layers of 
the dermis, ])roIiferation of the mucous layer 
and an irregular formation of the homy layer, 
between the cells of which may be found col- 
lections of leucocytes. The pronounced oedema 
of the epidermis with vesicle-formation found 
in erzema is absent. It must be noted, how’'- 
ever, that the changes indicate a low grade of 
inflammation similar in nature to that found 
in cezema. 

Symptomatology. — Seborrhoeic dermatitis 
of the scalp is the commonest form. It may 
be said to be almost universal in this country, 
though it varies much in degree. It is charac- 
terized by the ])rescnce of fine branny scales 
situated on the scalp and around individual 
hairs. As a rule, no redness of the scalp is 
present, nor indeed anything to suggest an 
inflammatory ])rocess. In many cases the pro- 
cess is so slight as to cause no inconvenience, 
but often the scales are larger, more frequently 
renewed and more greasy, and tin', patient is 
incommoded by these scales falling on his 
clothes. Much more rarely they form thick 
greasy masses overlying the wdiole scalj). 

The persistence of this condition, even in 
its mildest form, is thought to be responsible 
for loss of hair, and especially for tlie so-called 
ah'jHicia prantuUnrn, which is characterized by 
the recession of the hair from the fon*lioad 
and thinning and eventual baldness S])roading 
from the crown of the h(;ad. It is ])rol)able, 
liowTver, that other factors also play a j)art 
in this condition. 

The earliest stages of this scurfy condition 
are seen in young infants, who develo]) reddish 
scaly rings on the scalp in w'hicli the bottle 
bacillus can be found ; these spread, and the 
redness disa])pears, but the infection, which 
was presumably caught from the ])a rents, does 
not die out but persists in the form already 
mentioned. 

Occasionally the chronic scaly I'ondition be- 
comes acute, the scalp becomes irritable, red, 
and tender, and thick crusts may form. The 
redness and crusting may spread bt»yond the 
margin of the hairy scalp. 

The face may also be affected, especially the 
eyebrow's, forehead, naso-labial folds, beard and 
mastoid regions. The lesions here are dry, 
reddish, or jMile patches surmounted by greasy 
scales or crusts. On close examination it can 
usually be seen that the lesions are follicular in 
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origin and that the patches are formed by an 
aggregation of these follicular lesions. 

The ears also may be affected, especially the 
concha, and some Wms of blepharitis appear 
to be of seborrhoeic origin. An intractable 
scaly inflammation of the lips, cheUitis exfolia- 
tiva, is also said to be due to the same cause. 

On the chest and back, ring or figuratc lesions 
are most common. On the chest the lesions are 
generally localized to the skin over the sternum, 
and they may take the form either of su])er- 
ficial follicular papules or of circinate and figur- 
ate patches. On the back the lesions begin in 
the inters<*apular region and may spread over 
the whole back. 

Occasionally similar lesions are found among 
the pubic hairs. 

Of certain other tyiHjs of dermatitis that 
have been included under this title, the claim 
to b(? true examples of seborrhoeic dermatitis is 
not by any means secure. Thus ciniumscribed, 
pinkish or red, circular or oval patches, covered 
with very fine dry braimy scales, are met with 
on various parts of the trunk and limbs. They 
are usually single or few in number, but o<*ca- 
sionally numerous. The scales have no charac- 
teristic flora. If very resistant to treatment, 
they are classed with the para])soriases, but if 
they respond to tr<^atment, and esp(‘cialiy to 
.sul[)hur, the tendency is to call them sebor- 
rhoeic. To this ty])e belong the chronic scaly 
patches, often becoming moist because of their 
situation, which are found, in many ca^’es 
symmetrically ])laced, in the flexures of the 
body, axillse, elbows, groins, and knees. 

There is also a group of cases closely resem- 
bling psoriasis at first sight, but in which the 
scales arc not dry as in psoriasis but greasy 
and coarser, and when nMiioved leave a moist 
surface. These may occur in isolated ])atches, or 
may be very numerous and extensive. Their 
etiological position is not by any means clear. 

Diagnosis. — Seborrlianc dermatitis of the 
scalp in children must })e diflerentiated from 
ringworm. The scaly rings seen in infants in 
the former affection show the bottle bacillus 
but no mycelium. In ohler children a scurfy 
scalp requires very careful investigation to 
determine the presence or abs<»nce of ringworm 
stumps. In certain cases, especially of the 
endothrix variety of ringworm, the typical ring- 
W’orm patches are not present, but only here 
and there are stumjis found, and these, cases 
often show an abundance of scurf. With jier- 
severance, however, stumps can be found wiiich 
show^ the offending fungus. 


In acute cases the diagnosis from impetigo 
contagiosa has to be made. The presence of 
scattered imj^tigo vesicles or crusted lesions, 
or of that forerunner of im]>ctigo, i>ediculosis 
ca})iti8, may help to settle the diagnosis ; but 
as simple scratching may deterjiiine an attack 
of impetigo on a seborrhoeic scalp, the diagnosis 
between a simple, impetigo and an iinpetigin- 
ized seborrhoea is not always easy. 

On the face the same, difficulty arises : a 
sim])le impetigo is very a])t to distribute 
itself like a seborrhoeic dermatitis, or the 
latter may develop a secondary infection. The 
history, the ])rcsence of impetigo lesions on 
other ])arts of the body, and the res])onse 
to treatment, will give help in arriving at a 
diagnosis. 

From eczema the diagnosis is generally made 
by its more extensive distribution, and by tlu‘ 
involvement of the cheeks and eyelids ; but 
the two conditions may coexist. (Ireasiness of 
the scales is not always a diagnostic feature, as 
eczematous scales in a stdiorrhaMc patient will 
of course be greasy. 

The figurate losii>ns on the trunk may be 
differentiated from ringworm and pihjriasis 
versicolor bv tiu* presence of mycelium in the 
scales of these tw’o conditions. Tlie circum- 
scribed casw with liranny scales have to be 
separated from piff/riasis t'osea. in tin* latter 
affection there is a more or ]«‘ss acute onset, 
and the lesions preseiil characteristic fcatun's 
~ a smooth raise<l pink jieriplicry, with a 
collarette of fine scales insi<le, and within 
this a pale fawn-coloured centre. From jmra- 
psoriasis tJie diagnosis is made by t he extreme 
ehronicitv of this eondition and its failure t(» 
j*esj»oiid to treatment. The differentiation of 
the psoriasiform type from psoriasis has al- 
ready been touched upon. 

Prognosis.— Seborrh(i*ic dermatitis tends 
to res])ond well to treatment, hut lesions an* 
very apt to recur, and it ajijiears to be imj)os- 
siblc, 111 the existing state of knowledge, to 
stamp out the infection. This esjieeially 
applies to the scalp. 'ITeatmciit, therefore, 
has generally tt) be eontiiiued for long periods. 
Some acute ca.ses, especially in chil<ln*n, are 
very resistant to remedial mcasure.s. 

Treatment. — Sulphur appears to he almost 
a sjiecilic for tJiis condition. The iiguratc 
forms on the body are rapidly remoxed by an 
ointment consisting of .*3 ]»cr cent, each of 
sulphur and salicylic acid in a soft paraffin 
base. So definite is its action that it is often 
used as a means of diagnosis. 
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SEMILUNAR CARTILAGES 


This treatment is also of equal value in the 
less acute cases where the face is involved, but 
it is not so satisfactory in tlic acute cases, nor 
when secondary infection has occurred. In the 
iiiqietiginized seborrha'a of the face, removal 
of the crusts with warm water or oil is the first 
procedure, to be followed for a day or twf) 
by the a])))licatiou of a 1 -in-1, ()0() acriflavine 
lotion. When the oozing; has ceased, calamine 
liniment (B.P.C.) with 5-10 per cent, ichthyol 
should be a])])lied, and later, if necessary, sul- 
])hur and salicylic acid, 3 jier cent, of each, 
in a cold cream may be us(id. 

The treatment of seborrhcnic dermatitis of 
the scalp is a more troublesome procedure and 
requires to be carried on for some time. The 
scalp should be frequently washed cither with 
sjiirit soap (spirit, sapon. kalin. (B.P.C.) beini? 
one of the best) or with extractum quillaise 
liq. (B.P.(\). Medicat/cd soajis, such as sul- 
])hiir or tar, are ]m?ferred by some. Lysoform, 
a Ii(juid formalin soap, is also very useful, 
but should not be used too frequently owing 
to its irritating effect. The frequency of wash- 
ing vill dojiend upon the degree of scnirfiness ; 
in men it is often advisable to recommend it 
daily, but in women once a week is about the 
maximum that can be ex])octed. 

In milder cases lotions are usually sufficient, 
and are ])1easant for the [)atient to use. Re- 
sorcin is one of the most us(*ful drugs for this 
jnirpose, but owing to its tendency to stain 
white or blonde hair, it should only lie used 
by dark-haired patients. A useful formula is 
resorcin 1 2 dr., sp. coloniensis 1 oz., water 
1o 8 oz. If the hair is very dry, ol. ricini 
J-2 dr. may be added. Acetic acid i oz. is 
another useful adjunct. As a substitute for 
resorcin, chloral hydrate 1 or 2 dr., or per- 
chloride of mercury 2-4 gr., may be named. 

In all cases where there is much sc.urHucss, it 
is well to begin treatment with an oil or an 
ointnumt. For ointment the formula recom- 
mended by Whitfield, of ])arafiin molle. 2 dr., 
ol. coco, nucif. to 1 oz., forms an excellent 
basis for the application of medicaments to the 
scalp. Of these the most useful are salicylic 
acid and ])recipitated suljihur, 15 gr. of each. 
Resorcin 15 gr., thymol 15 gr., ammouiated 
mercury 15 25 gr., or oil of cade | oz., may 
also be used. 

If the scalp is inflamed the washing with 
soap should he di8j)ensed with and the scales 
and crusts removed with warm water or olive 
oil. If there is much crusting, starch poul- 
tices may be required. Mild antiseptics, such 

I 


as 1 -in-4,000 perchloride of mercury, or 2-5 
per cent, ainmoniated mercury in linimentum 
calcis, should be used in the first instance, 
followed by the lotions or ointments mentioned 
above, if re(|uired. 

The dry branny patches on the trunk and 
limbs and the i)aoria8iform patches often re- 
quire stronger remedies, such as tar, pyro- 
gallic acid, chrysarobin. The flexural cases are 
very resistant to treatment, and the lesions 
should be tied up to prevent scratching. A 
zinc paste containing 5-10 per cent, of tar 
suits l)est ; considerable relief may be given by 
X-iavH or phototheru])}’. ^ jj jj 

SEMILUNAR CARTILAGES, DISLO- 
CATION OF. — Displacement of one or both 
of the semilunar cartilages of the knee-joint, 
as a result of injury. 

Etiology. — The c^ondition usually affects 
young men, and is due to an injury with the 
joint in a position of somiflexion, most com- 
monly sustained on tlie football field or in the 
gymnasium; jire-existent laxity of ligaments 
is a predisposing cause. 

Pathology. ’ The infernal is very much 
more commonly injured and dislocated than 
the external semilunar cartilage ; the former 
is firndy attached at its convex margin to the 
deep ]>art of the internal lateral ligament and 
capsule of the knee. As a result either of 
direct violence ajqdied to the outer akh’ of the 
joint, or of a twist, the knee being in semi- 
flexion, j)art of the fibres of the internal lateral 
ligament are detached lrt)m tlie tibia, and the 
interna] semilunar cartilage is displaced in- 
wards, the attachment of its anterior liorji 
being rujdured or stretched, or the cartilage 
itself being fractured. At the time of the 
injury the internal condyle of the fciniir is 
separated from the internal tuberosity of the 
tibia so tliat the inner part of the joint is 
“ open ” ; when the violence has spent itself 
the inner pait of the joint doses again, and 
the cartilage either slips back into its normal 
position, or more coniiuonly is caught between 
the two bones, causujg “ locking *’ of the joint, 
which cannot be fully extended. The lesion 
of the cartilage may take a variety of forms : 
it may be loosened or detached anteriorly, 
ruptured transversely or obliquely, split longi- 
tudinally, rolled up, or even completely de- 
tached. The injury is followed by synovial 
effusion, which under treatment clears up in 
about a fortnight. Recurrent attacks of dis- 
location of the cartilage with effusion lead to 
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general laxity of the capsmar and crucial liga- 
ments, so that the joint becomes unstable, and 
secondary changes of chronic arthritis may 
follow, with hypertrophy of the synovial fringes 
or erosion of articular cartilage, progressing 
even to osteo-arthritis. 

Symptomatology. — The jmtieiit's descri])- 
tion of a typical injury is iiiiiiortant. With the 
knee semiflexetl and the foot fixed, the injury 
may be a blow on the out^r side of the knee : 
with the foot fixed, there may be a twist of 
the body and thigh inwards ; or witli the body 
stationary the leg may be twisted outwards : 
the essential conditions arc part^ial flexion of 
the knee and separation of the inner jjaH of 
the articular suriacc of the femur from the 
corresponding surface of the tibia. At tlie 
moment of injury intense pain is caused, often 
described as “ sickening.” The cartilage then 
either slijis back into its normal ])osition or, 
by remaining displaced, causes locking of the 
joint ; in the latter case the patient is unable 
to bear weight on the limb, and the knee 
cannot be fully ext<Mided. If the cartilage has 
slijiped back into its jilace, or if reduction 1ms 
been subs(».quently effected, there will be tender- 
ness on juessure over the anterior end of the 
cartilage, just to the inner side of the liga- 
menturn patella^, and iwiin along the Jowcm- 
attachment of the internal lateral ligament 
elicited by abducting the leg at the knee-joint ; 
and an abnormal degre^e of abduction may 
be possible. After the attack the joint be- 
comes swollen and remains so for about a 
fortnight . 

Tf after the first injury comjilete rej)air is 
not effected, the patient is liable, to recur- 
rent attacks of locking, and the amount 
of trauma necessary to produce such attacks 
becomes progressively less. Or there may 
be recurrent attacks of effusion from strain 
of the scar tissue resulting from the original 
injury, or attacks of sharp jiain from the 
thickened anterior attachment of tlie carti- 
lage being nipped in full extension of the 
joint. A slight degree of effusion may jairsist 
between the attacks, and there may be a senscj 
of instability of the knee due to fine adhesions 
or to laxity of ligaments, and associated with 
some degree of wasting of the extensor muscles 
of the thigh. 

Dislocation of the external semilunar car- 
tilage, uncommon because it is not attached 
to the external lateral ligament, gives rise to 
symptoms similar to those of injury of the 
internal cartilage, but pain is referred to the 
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front or back of the outer part of the joint, 
according to whether it is the anterior or 
posterior part of the cartilage that has been 
injured. 

Diagnosis. — The history of a typical initial 
injury is important, and if it has heen followed 
by locking with loss of full extension the eoii- 
dition does not remain in doubt. 

Sprain of the internal lateral lujament gives 
tenderness along its attachments, especially 
]>osteriorly, and pain on forcible alxiiu'tion of 
the leg ; the injury generally occurs with the 
knee in extension, and there is no history of 
hwking and no special tender s|)ot related to 
the anterior end of the semilunar cartilage. 
Lm)He bodies in the joint causes attacks of lock- 
ing followed by effusion ; the condition docs 
not date from a typical injury, the locking is 
very often moment ary and is reduced by no 
one sj>ecial mani))iilation, and theie is often 
an iieeount of the loose body being ])iil]mble. in 
different jiarts of the joint. Jlernnent nippimj 
of the rvtro]Hitellar pad of fat occurs most com- 
monly in elderly women ; it causes attacks of 
shar]) pain ]n*(Mlii<*cd by some, sudden move- 
ment of full extension. Tlie pad can be seen 
and felt to be thickened, and there is tender- 
ness on both sides of the patellar ligament. 
In intermUtenl htplrarthrosis each atta(‘k Cannes 
on after an interval which is definite for the 
individual case, and the atiac.ks arc indcqicndent 
of injuries or strains. 

Prognosis, in cases treat (d by sufficient 
rest after the first attack, or liy o|MTatiou l»e- 
fore jiermanent changes have t«iken place in 
the general structures of the joint, the |»rog- 
nosis is good. When, however, the ligumeiits 
have bec,ome lax, and 1 here are changes in the 
articular cartilages and thickened synovial 
fringes, a j^ermanently weakenc‘d kiic*e-joint 
must be exjiecjted. 

Treatment. — Ilednciion of the. dislocated 
c’artilage must be effcM-led as soon us ])oHsible. 
Soon after the initial injury this can be done, 
as a rule, without an ana)s1 lioti<', but gas may 
be iiecessarv in difficult patients. With the 
jiaticnt lying on his back, the tliigli is fully 
ilexed on the bcsly and the leg is flex<Ml on the 
thigh ; the surgeon then presses the thigh 
outwards, inverts the loot, and suddenly pulls 
the knee straight. Sir Robert Jones, at the 
moment that he pulls, gets the fiatient to assist 
by suddenly extending his limb with a kick ; 
if reduction is effected the jiatient is aware of 
it, and the knee can be brouglit to full ex- 
tension. A bandage then firmly a])[»lied to 
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the knee over a thick layer of wool, and the 
limb is fixed on a straight patellar splint ; 
this is kept on for ten days, but the patient 
is allowed to walk a little after five days. On 
the tenth day the s])lint may be discarded 
and the patient allowed to get about with wool 
and bandage still on, but he must avoid any 
sudden flexion. 

Massage of the thigh musedes is begun on 
the third day, and small passive and active 
movements are practised from the tenth day ; 
thcsi' are gradually increased so that the 
full degree of flexion is reached in about three 
weeks, without recurrence of effusion. The 
patient is then allowed to resume normal 
activity, the inner side of the heel of his boot 
being thickened so as to prevent strain on the 
interna] lateral ligament ; this should be. kept 
up for two montlis, and in cases treated care- 
fully from tlie beginning no further trouble 
is to be ex])ected. If reduction cannot be 
effected, even with an un®sthetic, open opera- 
tion is usually necessary. 

In cases where reduction has not lieen 
carried out in the first instan< e there is slight 
loss of full extension, and passive attempts to 
])rocure this movement cause pain localized 
to the anterior end of the cartilage. In this 
late stage reduction can often be effected 
under anaesthesia by manijnilations similar 
to those described for immediate reduction ; 
otherwise, an o[)en ojieration must be per- 
formed. 

()])eration is indicated also for cases which 
have j-«*achcd the stage of reciurent dislocation 
with attacks of locking and eflhision. 

After o])eratioji no weight should be put on 
the limb for ten days ; massage is then in- 
stituted, and gradually increasing active move- 
ments are allowed, reaching their full range 
usually in three weeks. (Vnnjilete recovery is 
indicated by the thigh muscles regaining their 
full girth. 

]f, in cases of recurrent dislocation, oj)era- 
tion is for any reason contraindicated, a cage- 
su]>port, reaching from the ujtper third of tlie 
thigh to tile lower third of the leg and allowing 
full extension and flexion but jireventing rota- 
tion, should be employed ; tlie inner side of 
tJie lieel of the boot is thickened and the patient 
is trained to walk with the toes turned a little 
inwards, so as to transmit his >Yeight througli 
the outer jiart of tlie liiiil). 

Severe injuries of a lateral sliding nature may 
cause simultaneous injury of both semilunar 
cartilages, by scpieeziiig them out of place. 
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After such injuries prolonged rest and splint- 
ing are necessary, with treatment by massage 
and movements similar to that described above. 
0])en operation is usually indicated. 

C. W. Gordon Bryan. 

SEMINAL STAINS. — Examination with 
the naked eye and hand-lens, and chemical 
tests, arc of much less importance in seminal 
than in blood-stains {see Blood-stains, Ex- 
amination of), and the only indis^mtable 
evidence of semen is that derived from micro- 
scopic examination. The dried stain stiffens 
cloth fabrics, and on light-coloured materials 
the colour is greyish yellow. When treated 
with a few drops of hot water the stains are 
said to become more yellow^ and to evolve a 
characteristic seminal odour. The chemical 
tests whi(;h have be(m pro|)osed are not suflScient 
to prove the presence of seminal fluid. Micro- 
scopical examination aims at discovering at 
least one unbroken sjiermatozoon. Tlie stain 
is cut out and placed in a wateh-glass and 
moistened with a little distilled water, or 
distilled water rendered faintly acid with acetic 
acid. TJio watch-glass is covered to prevent 
evajioration, and after several hours the fabric 
is picked up with flat-pointed forceps and 
several glass sliders are dotted with the adherent 
solution. The fluid in tlie meshes of the fabric 
is then squeezed out with the forceps and 
several other slides are prepared. The Aims are 
next fixed by being jiassed to and fro well 
above the Bunsen flame, and nre afterwards 
stained. I have found carhol-fuclisin the best 
stain for routine w^ork. The film is covered 
with stain, wliieh is inuuediately poured off 
and the slide washed with a gentle stream of 
distilled water. After drying (either in air or 
higli above tlie flame), the elide is examined 
with a ,\-in. objective, and any spermatozoa 
found are axamined w'ith the oil -immersion lens. 
For differential staining eosin and methyl- 
green may be used, the basal jiortion of the 
head lieiiig stained green, and the anterior part 
of tlie head and the long tail red. The aver- 
age measurements of spermatozoa are— length 
50-55 /<, head 4 -3“5-2 n long and 2 -9-3 -6 /jl 
wide at its broadest jiart. Spermatozoa are 
so ciiaract eristic in apjiearancc that comidete 
specimens camiot be confused with any other 
t hing. Trichouionas vagina- is quite a different - 
looking object which should never he mistaken 
for a spermatozoon. 

Tlie more recent the stain, tlie more easily 
will spermatozoa be detected, other things 
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being equal. Though they are fragile and 
distintegrate easily, they have been found in 
stains many years old ; Roussin detected 
them after the long period of eighteen years. 
Perfectly dry stains on clean garments will 
usually yield better results than stains on 
garments soiled by urine and faeces ; in the 
latter case j’utrefactive. changes lead to their 
rapid disappearance. ^ Allison. 

SENILE DEMENTIA {we Dkugntia, Skn- 
ile). 

SENILE KERATOSIS {see Hyperkera- 
tosis). 

SENILE PARAPLEGIA {see Paraplegia, 
Senile). 

SENILE WART {see Warts). 

SEPTIC MENINGITIS {see Meningitis). 

SEPTICAEMIA AND PYiEMIA. Sep- 
ticaemia is a condition in which jiatliogenic 
bacteria are present and living in the blood- 
stream ; pyaemia, a condition of sej)tic8emia in 
which the organisms are pyogenic and are 
jiroduciiig metastatic abscesses in different 
parts of tlie liody. 

Etiology and pathology* — JI3a(‘teria are 
rarely introduced directly into the blood- 
stream. In every case of accidental infection, 
bacteria first be<*ome lodged in some local 
area, situated most commonly in the subcuta- 
neous or su})miicou.s tissues. Wlicii the in- 
fection is at all severe, the i)roducts of l»ac- 
terial metabolism, or toxins, ])ass into the, 
blood-stream and prwluce symptoms charac- 
teristic of infective disease, such as rise of 
ten)|)erature, malaise, fascial jjaiiis in the limbs, 
and rise of ]Hilse-rate. The cxoloxic bacteria, of 
which tlie diphtheria bacillus is tlic common- 
est. may produce; intemse toxeemia, but rarely 
cause metastatic infection, tliougli there may 
be a local s]>iead of infe<;tion by continuity 
from the original site. The endoloxie bacteria 
differ from tlie cxotoxic cliielly in that their 
toxins cannot be obtained artificially without 
destruction of the bacteria ; witliiii the; body, 
Jioivever, there can be little doubt that the 
toxins do enter the circulation and produce 
the effects mentioned above. In the great 
niajority of infections this local lesion and 
diffuse toxaemia represent the whole of the 
])atliology ; but in severe cases the bacteria 
may escape into the blood-stream and produce 
a septicaemia or pyaemia according to their 
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character. In every case in which metastatic 
infection occurs — ^for instance, when a patient 
with phthisis develops tuberculosis of the skin 
or bone — ^infection has been carried by the 
blood-stream, and a septicaemia has existed, at 
any rate for the time being. But ivhen the 
diagnosis of septicaemia is made, a well- 
established condition is meant, in which the 
bacteria can a(‘tually be recovered from the 
patient's blood. 

It is not })ossible to differentiate bacteria 
into scpticaemic and noii-septieaomic ; any 
organism which is ca])ablc of inducing in- 
fection may, in favourable circumstances, 
escape into the blood -stream and produce 
a septicaemia. For instanc'c, in pneumonia, 
wliich is primarily an infection of the lung, 
secondary inhictions of joints or meninges 
occasionally occur, and at the lieiglit of the 
fever ]meumoeocci cati often bo recovered from 
the blood-strojim. The same is true of the 
typhoitl bacillus in tli<‘ case of enteric, fever. 
Both of these are grave and long-continued 
fev'crs, and suggest septicauuia. (louococcal 
info(;tion8 are, in the overwlielming majority 
of cases, local only, but JuM*e again joints are. 
occasionally involved, and a few eases of 
general systemic* infection with iiiulti[>lc hisions 
and endocarditis are to lx; found. The staphy- 
lococcus, too, i)roduces chiefly local h^sions, 
and tliough these are multi])le, th(*y are gener- 
ally regarded as due tu red mod resistance 
leading to rc^ady infection from tlie skin where 
the sta]ihylococcus is widely distributed, Imt 
occasional grave cases are, to he found which 
yield positive blood-c,ultiires. The same is true 
of the strejjtococcus, which is, however, much 
more likely to induce se|jticmmia tliau cither 
tJie stajdiylococcus or the gonocioccus. In 
gen(;ral exjicrience, more jositivc*, blood-cul- 
tures yield a streptococous tlian any oth(*r 
organism. It will thus be see.n that scjpti- 
caemia is a matter of individual resistance on 
the part of the patient and individual virulcmo 
on the part of tlic organism, so tliat it is more 
correct to say that septicamiia is an accident 
which may oc,ciir in any infection, than that 
it is a jitTuliar state due to the infection by 
jiarticular kinds of organisms. It should be 
reimuubc^red that the effects jiroduccxl in tluj 
course of septi(*u;inia are due to the toxins 
elaborated by the organisms, so that ulthoiigh 
they are likely to be more inte.nse in degiee, 
they are similar in kind to those produced 
by local infection. 

Pyajmia cannot exiftt without septicajiuia, 
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nor septic8Dmia without toxeemia, and since it 
is the toxsemia which kills, the post-mortem 
appearances are those of poisoned tissues. 

After death, in longstanding cases, there is 
marked wasting of the tissues, and decomposi- 
tion sets in early. The blo^ remains fluid 
and accumulates in dependent parts, which 
are consequently discoloured. The viscera are 
in a state of cloudy swelling, and small haemor- 
rhages are often jircsent in them and on serous 
surfaces. In septicaemia a site of infection can 
generally be found, in most cases communi- 
cating with some mucous surface. Examples 
are pneumonia or phtliisis in the lungs, typhoid 
or other ulcers in tli<‘. intestine, gonococcal in- 
fetition of the gonito-urinary tract, or traumatic 
lesions of the skin. 

ryaemic lesions vary with the site of the in- 
fection and th(‘ infecting organism. Abscesses 
may occur in Ihe lungs, kidneys, spleen, brain, 
heart, or volunttiry muscles. Any site ex- 
]>osed to physical injury is liable to attack. 
►Strej)tococcal infections oft(*n produce endo- 
carditis, and on the ulc-ers of the endocardium 
thrombi form and, ))e<*oming detached, may 
cany the infection to all ])arts ; the lung, 
the brain, the sj)leen and the heart being 
the sitea of election. Oonoc<iccal infections 
hhow a preference for joints, tuberculosis for 
bones and s(*rous and synovial membranes. 
When the intestines are involvcnl, secondary 
abscesses may be found in the liver (jiorial 
j)ycemia). 

Symptomatology. — The syin})toms are 
geji(*ral and local. The general symptoms, 
being those of toxaemia, vary with the in- 
tensity of the ])oisoii and the jwwers of resist- 
ance of tlie ])atient. They include pyrexia, 
which differs according to the infecting organ- 
ism, many infections being ca])able of diagnosis 
on tlie temperature chart alone. Character- 
istic instances are tlie evening rise and morning 
fall of tuberculosis, the abrupt rise and ter- 
mination by crisis of pneumonia, the stej>page 
ascent,*’ the maintained fastigium, and the 
fall by lysis of typhoid. Kigors are conmion, 
and drenching sweats may occur. 

Circulatory system. The pulse, is usually 
ra 2 )id ; where resistance is good it is full and 
bounding ; in severe cases, small and thready. 
Hlackonzic states that the rate increases from 
8 to 10 beata with each degi-oe Fahrenheit that 
the tem])erature rises above normal. In lato 
stages the. ]ieart> may dilute, as shoum by an 
increased area of dullue^ and the development 
of mitral murmurs. If ulcerative endocarditis 


be present, emboli are frequent. Embolism is 
usually accompanied by pain referred to the 
neighbourhood of the embolus. If in the lung, 
an area of dullness, with increased breath- 
sounds and sometimes a pleural rub, is to be 
found and }ia3moptysis may occur ; in the 
spleen, there are enlargement and tenderness ; 
an embolus in the heart leads to sudden death, 
and one in the brain to {mrtial or complete 
unconsciousness, often followed by some degree 
of paralysis, which, owing to the frequent 
involvement of the middle cerebral artery, 
frequently amounts to hemiphigia. An embolus 
in the kidnc‘y causes haematuria. 

Respiratory ssrstem. -Respirations are in- 
creased in proportion to the pulse-rate, number- 
ing about 2i with a pulse of 120. The usual 
signs of jmeumoiiia, pulmonary embolism, or 
basal congestion from heart failure inay be 
encountered. 

Alimentary system.— Appetite is bad, thirst 
is great, the tongue as a rule is coated and 
sometimes raw, sordcs may be ])resent, vomit- 
ing and either constij)ation or diarrhoea occur ; 
distension of the intestines is not uncommon. 
S}iecial signs will be found if the primary 
source is in the tract. 

Nervous 83^tem. — Headache is the rule, 
irritability and restlessness are (*omiuon, and 
obscure ])ains are felt in tlie fasc.ial structures 
and referred to the back and limbs. Light- 
headedness and actual delirium may occ.ur, 
especially in grave cases. 1’here is sometimes 
a terminal (‘oma. 

Excretory system. — The urine is diminished 
in amount ; it is high-coloured and of high 
specific gravity, and often contains albumin in 
small quantities, and occasionally casts. The 
]>resence of the toxins may induce a(‘tual 
nephritis. The kidneys are not uncommonly 
sites of metastatic abscesses, and the occur- 
rence of emboli with haematuria has been 
mentioned. 

Diagnosis.— The existence of bacterial tox- 
aemia is denoted by the i)rcsence of the febrile 
symptoms described ; its nature is determined 
by the symptoms and physical signs detected, 
whether those of pneumonia, typhoid fever, 
meningitis, or other lesion. iVaemia may be 
diagnosed when definite metastatic infections, 
such as emboli, abscesses, or arthritides, can 
be found. The chief difficulty arises in the 
distinction between septicaemia and toxaemia. 
Septicaemia is the graver condition, and when 
the temperature, exceeds 102° F. for a period 
of days tlie 2 )robabilitie 8 are in favour of the 
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presence of organisms in the blood. The diag- 
nosis can only be made with certainty by the 
cultivation of bacteria from the blood. The 
usual method is to withdraw about 10 c.c. of 
blood from a vein with a sterile syringe, and to 
distribute this through half a dozen test-tubes, 
each containing about 10 r.c. of broth. (Sec 
Bacteriology and Pathology, Clinical ) 
Special media are used when particular or- 
ganisms are suspected. The appearance of 
baciteria in these cultures in the hands of cap- 
able bacteriologists is diagnostic of infection. 
The organisms most commonly cultivated are 
the streptococcus and stajihylococcus ; the 
pneumococcus, influenza bacillus, gonococcus, 
and typhoid bacillus, together with others of 
the B. coli group, are also found occasionally. 
A point of importance is this : if a severe local 
lesion be present a septicaemia often follows, 
due to a strei)tococcus or other organism, while, 
the causative organism may not itself bo found 
in the blood. In such a case a secondary in- 
fection lias developed in the course of an attack 
by a particular pathogenic organism. Siicli a 
secondary infec^tion may occur in dii>htheria. 
Some observers claim to be able to cultivate, 
or at any rate to isolate, tlie tubercle bacillus 
from the blood, but tlie expiiriment is extremely 
difiicult, and has not received gene^'a! con- 
firmation. 

Prognosis* Sc])tic8Bmia and jiyaunia are 
certainly grave conditions, the gravity varying 
with the degree of persistent septicuomia. By 
this it is meant that a pysemia, a condition in 
Avhich metastatic foci occur at intervals, and 
which may lie due only to a transient septi- 
caemia, is, in itself, not so grave a condition as 
onci in which the bacteria are so numerous in 
the blood that a sample of 10 c.c. withdrawn 
from a vein at random contains enough bacteria 
to impregnate half a dozen tubes. 

The existence of septicaemia indicates that 
the defensive arrangements of the body, wliich 
aim at preventing the escape of organisms from 
local lesions into the blood-stream, have broken 
down. This leads to wide distribution of the 
toxins, and, in the case of i)y8eiuia, to an in- 
crease in the number of definite foci where 
they may be produced. Recovery, however, 
takes place in many cases, and more frequently 
than is generally realized. The prognosis varies 
a good deal with the nature of the organism 
and the site of the principal lesions. In pi*ac- 
tice, septicaemia is most frequently diagnosed 
by blood-culture in obscure cases where lesions 
such as pneumonic consolidation or typhoid 


ulceration cannot be discovered by physical 
methods. The patient has perhaps no local- 
izing sigms, but is obviously ill and suffering 
from a high tenqicrature and tlic general signs 
of fever, and blood-culture yields streptococci, 
the commonest septicasmic organism in such 
cases. SepticflBmias of this kind aic undoubt- 
edly very ^ave, and a fatal issue is common. 
If a septicffimic infection proceed from nn 
ulcerative endocarditis, so tliat the infection of 
the blood-stream is constant and infected 
coagiila are readily detached from the ulcers 
and disseminated throughout the body as 
emboli, the i)rognosis is evidently almost as 
bad as it can be. Ilordcr states that such 
cases never recover, and instanc<*s to the con- 
trary are certainly excessively rare. Such a 
prognosis, however, is ap]jro])riato rather to an 
ulcerative endocarditis than to scpticai3inia in 
general. It should be l>orne in mind that 
septiceernia frequently occurs in pneumonia 
and that it is .stiid to be demonstrablt* in four- 
hftlis of all cases of typhoid fever, in }»oth of 
which recovery is the rule, although the mor- 
tality is higli. (•ouscquently the aniibactcu’ial 
defences of the body are not j>ut out of action 
in 8tq)tic8Dmia, although they iindoubtedly 
work at a disiid vantage. The ])rugnosis in 
S(q)ticcemia is, therefore, best estimated accord- 
ing to the clinical disorder wliich it accompanies. 
In typhoid and })neumc)niu. the ]>rogiiosis is 
that of a severe (Jasc oi either infecjtion ; in 
ulcerative endocarditis it is exceedingly bad, 
and almost ho|)eless. Jn wliat may be callecl 
‘‘ accidental septicaemias it is undoubtedly 
grave, but recovery is not iinjiossible. Jn 
pyaemia, in which scjdicaunia is nut <ieinon- 
strablc — that is to say, in cases of inh'ciion in 
which metastatic hwions occ.asionaily occur, as 
in gonococcal urtliritis or tuberculosis —the 
prognosis for life is fairly good, but tlicnt 
is often much destruc.tioii at the sites of 1li«» 
metastuses, leading to suppuration or sclerosi.s, 
and producing results which vary with the site, 
affected. TJie infection of a joint, for instance, 
is rarely followed by comiJeto re(;o very. 

Treatment. — The treatment of infections of 
any kind imiy be cither specific or non-siMjcilic. 
The whole (question of recovery from bacterial 
infection depends upon the power of the bcsly 
tissues to elaborate antibodies to the invading 
bacteria. If it be decided not to use .sji<*cific 
methods in any given case, the only thing to 
be done is to i>ut the jiatient under the }>e.st 
conditions as regards food, air, and rest, so 
that he may have every chance of developing 
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the necessary antibodies for himself, and to 
treat symptoms arising from the local lesions 
as they o(?(rnr. If, on the other hand, the 
attempt is made to deal specifically with 
the infecting organism, it can be done in 
one of two ways, })y attempting to in- 
duce either ]iassive or active immunity {ser 
Immunity). At various times numerous anti- 
serums have been prej)ared with a view to 
'IHissive immunity ; their greatest success has 
been in di])hthcria, which is jirimarily a 
toxeemia, and not a se])tica;mia. J)ij>htheria 
antitoxin contains antibodies to the j)roducts 
of the diphtheria bacillus and not to tliat 
organism itself. Its success dejieiids on the 
fact that horses, which are the animals used 
for the production of antitoxin, have extra- 
ordinary j)owers of fonniiig it, so that a serum 
can be ))rodu(*ed wliich contains antitoxin in 
highly concentrated form. Jt is by no means 
proved that the bac.tericidal scrums -those 
aim(‘d at the streptococcus, gonococ-c.us, typhoid 
bacillus and others- -contain bactericidal sub- 
stances iji anything like the same proportion. 
It is, in fact, quite certain that they do not, 
hence the brilliant results obtained by the use 
of diphtheria antitoxin have not been obtained 
by the use ol serums in septicaunias. 

'J’he alternative method is to try to induce 
active imnuinity, that is, to stimulate the tis- 
sues of the patient to produce their own anti- 
bodies. For this purpose vaccines, which are 
susjjensions of bacteria themselves, killed by 
heat, are injected under the skin into healthy 
])aH.s of the body. The hypothesis is that 
these killed organisms stimulate the tissues in 
which they lie to produce antibodies to them 
which ])ass into tlie circulation and become 
available against the bacteria causing tlie in- 
fection. ]t is assumed that the tissues at the 
sites of the actual infection have been damaged 
by the toxins, and so have failed to exercise 
their function of jiroducing antibodies and to 
])revent the s])read of the disease. The curative 
use of vaccines was first introduced by AVright 
in cases of localized infection only, and these 
are undoubtedly the cases in which the re- 
sults are most satisfactory How far it is wise 
to use vaccines in the septicamiias is a debat- 
able point. In such diseases as pneumonia, in 
which the infection follows a slioit course and 
generally ends in recovery, many observers 
hold that it is wisest to leave well alone. 
Cases, however, treated by Willcox and Parry 
Morgan indicate that in their hands there is 
distinct advantage on the side of inoculation. 


In cases of obscure septicsemia discovered by 
blood-culture, where, as has been said, the 
prognosis is bad, vaccines should always be 
used. 

The antibodie>s produced as the result of 
accidental infection or deliberate inoculation 
are specific in character, consequently no good 
results are to be anticipated unless an accurate 
bacteriological diagnosis is made.* This may 
be done by obtaining organisms from the blood, 
which is the best method, by obtaining them 
from some local site and assuming that they 
are causing aepticaemia, or by testing the re- 
actions of the blood to some of the known 
organisms, by a method such as the Widal 
reaction in typhoid fever. A diagnosis having 
been made, the treatment will dej)end on the 
gravity of the case. Only a few bactericidal 
serums are available^ and if a special scrum be 
required in any given ease it takes a long time 
and is vciry expcmsivci to i)re2)are, whereas a 
vaccine can, as a rule, be made in a few days. 
Jn a ease of moderate severity, when there is 
no immediate urgency, a vaccine should be 
prepared from the most promising site and 
injections undertaken. 

In a strejitococcal infection, which is that 
most commonly requiring treatment, a dose of 
one million organisms should be given, and be 
followed ])y 2\ millions in two days ; this may 
either Im‘ repeated or doubled in three days 
more, a(*cording to the clinical indications. 
The doses and the intervals may be gradually 
increased until 25 millions are, given every 
week or t^ii days. It is extremely important 
that the initial dosage in a sejiticajnna should 
he very small. In very grave conditions, such 
as j)uerp«»ral septicaemia, if strejitococci be 
found to be numerous in the uterine discharge, 
a serum may be usM?d. There is no doubt 
that many desperate cases of this kind have 
recovered under this treatment. A polyvalent 
serum should be used, that is, one juepared by 
using many different strains of streptococci, 
and in doses of 20 to 30 e.e., to be repeated 
if necessary in twelve iiours. It may be that 
such serums contain antitoxins and so produce 
immediate relief by neutralizing the toxins in 
tlie circulation, or it may be that they also 
act, ill part, as vaccines, if the animals yielding 
the serum are in a state of baeterieemia. Ex- 
cellent results arc occasionally obtained, al- 
though there are undoubtedly many failures. 

* llcceut work ha8 thrown some doubt on the purely 
specific' nature of antibody -formation. 
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During inoculAtion-therapy the case must 
be treat^ as one of severe illness. Tn the early 
stages the patient must be kept strictly in bed, 
with open windows, or preferably out of doors 
if that be possible. Meals should be small and 
frequent, thirst must be gratified. In a chronic 
scpticaomia, i)atients, though obviously very 
ill, sometimes do not feel so, and express a 
desire to get up or go about. There secmis to 
be no objection to allowing this course, so long 
as the patient obtains pleasure from it. One 
of the most striking cases of recovery in my 
exjierienee. was that of a lady who insisted 
on going out for drives when sufTering from 
grave streptocoe(jal septiccemia with rigors and 
emboli. ^ Carm alt- Jones. 

SEROLOGICAL DIAGNOSIS. Infection 
or artificial immunization* leads to the develop- 
ment in the, blood-serum of antibodies, which 
react in a characteristic* manner with the 
antigen (e.g. the infecting organism) botli in 
vivo and in vitro — immunity or antibody re- 
actions. These reactions exliibit a liigh degre^e 
of specificity ; thus, the immune serum acts 
only witli the antigen wliicli is responsible* 
for the immune state, and fails to r(‘acd with 
another autigem not of the same biologic*al 
c'haiacter as that used lor immunization. Jn 
this way highly sjiecifie and <*xtremely delicate 
tests can be a])])lied in the diagnosis of infective 
disease. Thus, (1) in a susjiected infection the, 
serum can be lest(‘d for the jiresence of anti- 
bodies to the particular organism known to 
be the causal agent of the, disease in question ; 

(2) a bacterial s]ie(!i<»s or tyjie can be recognized 
or identified by means of a siiec-ific antiserum 
which lias been obtained ])y immunizing an 
animal with dead cultures of the same variety ; 

(3) in a particular infection the fact that the 
patient’s serum rontains spe<ufic. untibodi<*s to 
an organism which has been isolated from the 
case is strong evidence that this organism is 
i^atbogcnic. Various antibody reactions have 
been employed in this way, e.g. agglutination, 
precipitation, complem(»nt deviation, bacterio- 
lysis, opsonic action. Thus, tlie agglutination 
of B, If/phosus and the ])aratyphoid bacilli by 
the serum of susjx'ctcd enteriea cases (Widal 
reaction) has [iroved of tin; greatest |iructical 
value in the diagnosis of these infections, and 
the Wassermann reaction (complement devia- 
tion), though not a true immunity reaction, 

*Tho principles of Immunity, on which wro-diag- 
nostic methods depend, are oxiiounded under the head 
of Immunity. 


now constitutes a routine test in the diagnosis 
of syphilis. In bacteriological laboratory work 
the accurate identification of various '])atho- 
genic organisms can only be established hy 
means of known specific antiserums which react 
with the homologous organisms, e.g. B, fyplw- 
sHft, B. paratyphosm-A and V, cholera\ eks. 
Antibody reactions (precipitation, complement 
deviation) can also he utilized for defeeting the 
presence of minute amounts of liuman blood 
as in medieo-legal investigations. 

In tlie course of an infe(;tion the individual 
may develop a specific liypersensitiveness to 
the jn'oducts of the infecting organism when 
introdu(‘ed into the tissues (allergy) ; a local 
iufiammatory reaction is produced at the site 
of injo(‘tion, and can be readily observed, 
e.g. after intradermal injection. The tuber- 
culin and luetin (sy)ihilis) rea(*tioiis are of tliis 
nature. 

The. extent to which serum tests are utilized 
in diagnosis de|)ends on the antibody develop- 
ment during the illness and on the other diag- 
nostic methods availabh* ; in a short acute 
disease like cholera, when* antibodies only 
appear in the serum in eoiivaleseeiic(*, si*ro- 
diagiiostii; test-s cannot be of much ]>rai‘fi(‘al 
value ; in eerebro-spiual ineiiingif is, also, tlnmgh 
antibodies app<‘ar in the serum, and a serum 
test could be employed for diagnosis, the de- 
tection of the causative organism re])res<*nts 
the most (?i*rtaiii met!. oil of diagnosis. In 
enteriea illness, however, unh .-.s tlie case comes 
under observation in the early stages, when 
blood-culture is likely to yield jiositive results, 
the agglutination ti*st may jirovide the only 
means of cojitirming the clinical diagnosis, for 
the isolation of the cansativt* organism from 
the excreta is uncertain and involves a con- 
siderable amount of detailed laboratory work. 

Agglutination tests arc in general less com- 
])]icated as regards technique than other 
immunity reactions, and, where specjfic agglu- 
tinins have been shown to be, characteristic 
of the immune sejuni, this reaction is usually 
.scie,etcd in preferi*nce to other imnnmitv tests 
(e.g. I'omplement deviation, bacteriolysis). 

A on LUTI NATION 11 K ACTIONS 

Enteriea infections. Widal reaction. — ’J'he 
test has been cxU'.nsively used as a routine 
laboratory mctiiod, and an analogous reaction 
has been applied in the diagnosis of jiara- 
typhoid infections (/f. inirntyphonm-A and ~B), 
It is, however, somewhat restricted in its 
practical value. Agglutinins may he late in 
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developing, or may not develop to any appre- 
ciable degree during the whole of the illness ; 
hence a negative reaction is of little significance. 
Preventive typhoid or paratyphoid inoculation, 
which per se leads to the production of specific 
agglutinins, considerably limits the value of the 
test in cases developing enterica subsequently 
to inoculation. Agglutinins do not usually 
appear until the seventh day ; thus the teat 
is hardly applicable in the earliest stage of the 
diseaw*. hiormal serum may agglutinate tyi)h- 
oid and ])aratyphoid bacilli in low dilutions, 
and certain strains of paratyphoid bacilli may 
be spontaneously agglutinablc in salt solution 
witliout serum. 

In the uninoculated person the ])rescnce in 
the scrum in in(*T(^asfd amount of agglutinins 
for B. typhosus, B. jmralyphosus-A or ~B, is 
strong evidence of infection with the particular 
organism. Additional confirmation is eiitab- 
lislied if, during the illness*, the agglutinin con- 
tent shows a considerable increase on rej)eated 
testing and remains high in the early stages of 
convalescence. 

It is im])ortant to remember that different 
strains of these organisms vary as regards 
agglutinubility, and also differ in agglutin- 
ability at different times. It is ne(;essary, 
therefore, that strains should be selected for 
the test wliosc bcJiaviour with a number of 
normal scrums and an immune serum has 
l:ecn previously ascertained. 

It is also essential that agglutination tests 
should always be carried out by a strictly 
(juantitativc method. 

Method of carrying out agglutination testa. 

Collection of blood sjiccimens . — The lobe of the 
ear or th(^ finger at the root of the nail is 
sterilized with spirit, and a puncture is made 
by a deep thrust of a sterik* Hagedorn needle ; 
when a large drop of blood has exuded, the 
ei.d of the bent limb of a Wright’s blood cap- 
sule is dipped into it and blood passes into 
the cupsuk* by capillary action. The capsule 
is filled three-quarters full. If blood does not 
flow freely, pressure may be applied by winding 
a narrow bandage round the proximal phalanx. 
To close the capsule the free end is heated and 
the tip sealed in a Home. As this end cools, 
the blood is retracted from the bent limb of 
the capsule, and the other end may then be 
sealed. The scrum is separated by centrifu- 
galization, and on opening the capsule can be 
pipetted off. 

Bacillary emulsion . — Subcultures of suitable 
strains of B, typhosus^ B. paratyphosus-A and 


-B, are made on agar slopes and incubated for 
eighteen hours at 37° C. These cultures are 
emulsified in 3-5 c.c. of 0*85 per cent, sodium 
chloride solution so as to produce a turbid 
emulsion. Agglutination occurs with dead cul- 
tures, and some serological workers prefer to 
use bacillary emulsions made up in forma- 
linized salt solution (0*1 per cent, formalin) 
Standardized suspensions (Dreyer) — ^formalin- 
ized bouillon cultures whose agglutinability 
has been standardized by comparison with 
previously prepared standards — ^have been used 
with a view to obtaining strictly comparable 
results over a large nuiriber of tests. 

Serum dilutions. — The serum is made up in 
a scries of dilutions with normal saline in small 
test-tubes so as to represent the following con- 
centrations, viz. 1 : 25, 1 : 50, 1 : 100, 1 : 200, 
1 : 400, 1 : 800. 1 : 1,600*— and a certain fixed 
amount (e.g. 0*3 or 0*4 c.c.) of these dilutions 
is mixed with equal volumes of the three 
emulsions. In this way each of the three 
organisms is tested with the following scries 
of serum dilutions, viz. 1 : 50, 1 : 100, 1 : 200, 
1 : 400, 1 : 800, 1 : 1,600, 1 : 3,200. To each 
series should also be added a control test 
containing bacillary emulsion but no serum. 

Macroscopic or sedinumtation method . — ^The 
various mixtures are transferred to narrow 
tubes 3 by J in. ; the tubes are placed at 
37° C. for an hour and a half, and then 
allowed to stand at room temperature for 
half an hour ; if agglutination o(*.curs, the 
clumps or flocc.uli can be observed with 
the naked eye. In the course of time the 
c.lum])S sediment in the bottom of thes tube, 
leaving the supernatant fluid clear ; after 
twenty-four hours, final readings can be made 
by observing the amount of sediment in the 
tubes. 

With Dreyer’s emulsions the tubes should 
be placed at 5()°-r)5° C. for two hours, and then 
at room temperature for fifteen minutes, before 
readings arc made. 

Microscopic method. — The effect can also be 
observed by examining microscopically hanging- 
drop preparations from the various mixtures. 

Cntcria of a posUive reaction. ’ - Maiked. 
agglutination of the respective organisms in 
the following dilutions is significant in early 
cases not 2 )reviously inoculated : B. typhosus^ 

* For inoaeuring small quantities of fluid (c.g. serum, 
salt) and preparing dilutions, etc., graduated glass 
pipettes are most suitable. Two pipettes are required 
— (1) total cap^ity 1 c.c., graduated to 0*025 c.o. ; 
(2) total capacity 0*1 c.c., graduated to 0*0025 o.c. 
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1 : 100 ; B. parcUyphosus-A^ 1 : 60 ; B, para- 
iypho8U8-B^ 1 : 200. In the later stages of the 
disease, however, hi^er dilutions may pro- 
duce marked agglutination, and the higher 
the dilution in which agglutination occurs the 
more conclusive is the test. 

In the case of B. paraiyphosus-A infections, 
the development of agglutinins may be slight 
even in the later stages of the disease, and 
agglutination of this organism by a 1 : 20 
dilution has been frequently accepted as 
evidence of the infection. 

In the microscopic method marked agglu- 
tination of B. typhosus by a dilution of 1 : 30 
after half an hour has usually been regarded 
as a positive result. 

The necessity for a strictly quantitative 
method is undoubted ; the higher the dilution in 
which agglutination occurs the more conclusive 
is the result as evidence of a 8j)ecific reaction 
to the particular organism. An infection with 
one organism of the group may lead to some 
degree of group reaction (coagglutination) in 
addition to the specific effect; and though in 
the cnterica gioiip coagglutination effects are 
usually slight, a quantitative determination is 
necessary to show with which organism agglu- 
tination is most distinct. When only feeble 
agglutinating effects are demonstrated, the 
test should be repeated after a few nays ; in 
this way more conclusive proof may be eliciitinl. 

Agglutination tests in persons inoculated with 
typhoid vaccine. — ^After inoculation with a 
B, typhosus vaccine, postinoculation agglu- 
tinins for this organisni may })ersi.st in the 
serum for long periods. Agglutination of Ji, 
typhosus by a serum dihition of 1 : 1,()00 after 
six months have elai»sed from the time of 
inoculation is, however, strongly suggestive 
of a tyjjhoid infection. If the interval is less 
than six montlis, little reliance can be placed 
on the test, and even in undoubted typhoid 
infections, proved by isolation of the? causative 
organism, the reaction may not reach a litre 
of 1 : 1,000. Hence in typhoid-inoculated cases 
tlie test has a very restricted practical ^alue 
in the diagnosis of B. typhosus infections. 

In paratyphoid infections a previous typhoid 
inoculation does not materially affect the value 
of the test, jirovided a quantitative estimation 
is made and the results are correctly inter- 
preted ; both B. 'itaraiyjihosus-A and -B in- 
fections may produce a marked redaction to 
the specific organism, reaching high titres, 
e.g. 1 ; 2,000 and 1 ; 4,000 ; but a paratyphoid 
infection also produces an increase in the 


t^hoid agglutinins which may act in as high 
titres as the paratyphoid agglutinins, though 
as a general rule the end-titre for B, typhosus 
is lower than that for the paratyphoid ^cillus. 

In a case inoculated w’ith tyi)hoid vaccine 
and subsequently developing an ontcrica ill- 
ness the occurrence of liigh-titre agglutinins 
to one of the paratyphoid bacilli, even though 
associated with an equally pronounced agglu- 
tination effect on B. typhosus, is strong evidence 
of the i>articular paratyj)hoid infection. 

Agglntmation tests in persons inooiilated with 
typhoid-paratyphoid vaccine. — A considerable 
amount of detailed work lias been c^arried out 
with a view to eliciting diagnostic proof of 
cnterica infections by charting the curves of 
agglutinin content in the scrum during the 
disease ; the interpretation of these curves is 
still a matter of controversy, and it may be 
said generally that in triply-inoculated persons 
agglutination tests are of little practi(?al value 
compared with methods which aim at direct 
isolation of the causative organism. 

For the detection of typhoid carriers tlie 
agglutination reaction provid<?8 a useful pre- 
liminary test ; but proved carriers may show no 
reaction, so that the test win hardly be substi- 
tuted for the bat teriological examination of the 
excreta. Mild enteric cases may often cscApe 
notice owing to the absence of distinct clinical 
symptoms, and thewj cases arc a considerable 
source of danger in disseminating infection. 
In 8U(;h persons the Widal reliction irmy be 
definitely positive, and is of value in their 
detection. 

]t is to he noted tliat a jiositivo Widal re- 
action has been re(‘ord(?d in cases other than 
cnterica, e.g. in cases of ty))hus fever. 

Food poisoning.- In B. cnteritulis (Gartner) 
infections, specific agglutinins apfiear in the 
serum, and, in tin? absence of direct evidence 
by isolation of the organism, the agglutination 
reaction can be used for diagnosis. 

Bacillary dysentery.- Agglutination phe- 
nomena in dysenleric infections arc variable; 
they may b(? absent and an* rarely so marked 
us in typhoid and paraiy])hoid cases. For 
diagnosis it is necessary to test the scrum with 
each of the different varieties of classical B, 
dyscnteriwS\i\gu and the five serological tyj)cs 
of the Flexner - Y groujj (Andrewes and Inman, 
Murray) ; the test is thus too laborious for 
routine work, and in addition to the classical 
varieties a number of atyjiical strains may 
be responsible for acute dysentery (Mackle). 
Normal serum may agglutinate dysentery 
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bacilli in low dilutions. Agglutination tests are 
therefore of little practical value, and if cases 
come under early observation the isolation of 
the causative organism is the most certain 
method of diagnosis. 

Undulant fwer (M, fnelitensia and jmra- 
mditensis ), — In these infections the serum may 
agglutinate the specific organism as early as 
the fifth day ; it is advisable to heat the serum 
at 56*^ (\ for half an hour to eliminate non- 
specific agglutination by fresh normal serum. 

In cholera^ agglutinins only de.velop in 
convalescence, and the agglutination test has 
no a})pli(‘ation in diagnosis during the acute 
stage. It may be of value in de(5iding whether 
a convales(‘(uit has actually suffered from a 
V, cJtoh'rco infection. 

In plague also sjiecific agglutinins occur in 
the blood at too late a j)eTiod to be of value 
in diagnosis. The reaction may be completely 
absent ev(»ii in convalescence. 

In tuberculosis the agglutination reaction 
has been used, but the results are conflicting 
and the lest has little or no ])ractical value. 

Agglutinins for SpironcvKi jmllitlmn have been 
described in the. stTum in syphilis* but the 
diagnostic use of the test has not yet been 
esiablisliid. 

The Weil-Felix reaction is the agglutination 
of an organism of Ji. proicus tyj)e by llie sc»rum 
of typhus fever cases, and has be<^n found of 
some value in diagnosis. It may be ri'garded 
as a liet(;rogenetic. reaction characteristic of 
this dis<»ase. 

Conglutination (Ih)rd<*t and (lay, Streng). 
— This term has heen a|)])licd to the increased 
agglutinating effect jjroduced by licatcd ox- 
serum acting along with a specifle antiserum 
and complement. It has been elainud that 
the agglutinating effect is intensified and is 
more specific. 

Identification of organisms by agglu- 
tination tests*'- immune animal scrums are 
largely used in bacteriological routine for the 
final identification of certain s])ecies or type.s of 
bacteria after jneliminary elussilication by cul- 
tural tests. C’ertaiii lathogenie organisms so 
closely resemble one another in biological char- 
acters that their identification depends entirely 
on serological methc»ds (e.g. B. pnrahiphoaus-B 
and B, GdriHvr), and various sj)ecies can be 
subdivided further into different tyi)es by 
serological tests. These reactions are liighly 
specific. 

Hmnagglutination*'- Just as s})eciiic agglu- 
tinins are developed in the serum of an animal 


immunized with bacteria, so also liaBmagglu- 
tinins a])pear in the scrum of an animal injected 
with red corpus(jles, and produce clumping of 
the homologous red cells in suspension or in 
the blood in vivo. Apart from immunization, 
normal serum may contain agglutinins to the 
coTimscles of other animals and even to those 
of the same species (isohseniagghitinins). Since 
the serums of certain individuals may aggluti- 
nate the corpuscles of others, in carrying out 
blood transfusions intravascular agglutination 
might occur, with serious results to the reci- 
pient. It has been found that human blood 
can be classified in respect to isoagglutinins 
into four groups (Moss) : — 

I. Serum does not agglutinate corpuscles of 
the other groups ; corpuscles agglutinated by 
serums of groups 11, III, and IV. 

II. Serum agglutinates cx)rpuscles of groups 
1 and 111 ; corpuscl(»s agglutinated by serums 
of groups III and IV. 

III. »Serum agglutinates corpuscles of grou]>s 
I and II ; corpuscles agglutinated by serums 
of groups II and IV. 

IV. Serum agglutinates corpuscles of groups 
I, 11, and 111 ; corpuscles not agglutinated 
by serums of other grou)>s. 

No serum agglutinates corpuscles of the same 
groui>. Isohflemolysis is closely relatt;d to iso- 
agglutination. 

Jn selecting a donor for transfusion, agglu- 
tination and liBBiiiolytic tests sliould, if possible, 
be carried out beforcdiand to ascertain the 
effect of the donor's serum on tlie recipient’s 
cells and— Jiiore important — the effect of the 
recii)ent’s scrum on the corpuscles of the 
donor. When specimens of blood from known 
grou])s 11 and 111 cases are available, any 
other s])eciinen can be cJassifiinl ; in this way 
a donor belonging to the same group as the 
recij)ieut can be selected. Method : 5 c.c. of 
blood are withdrawn by vein puncture from 
the case to be tested ; 1 c.c. is added to a sodium 
citrate salt solution to ])revent (*oagiilation, 
and the mixture is eeiitrifugalized to deposit 
the corpuscles, which are washed two or three 
times with salt solution ; the serum is separ- 
ated from the remaining 4 c.c. by centrifugal- 
izing. The corpuscles are made up in a 10- 
per-cent. suspension with salt solution. The 
serum and corjiuscles whose interaction is to 
be determined are mixed together in small 
test-tubes (4 vols. of serum to 1 vol. of corpus- 
cular suspension) and incubated for two hours 
at 37 C., when the occurrence of agglutination 
or haemolysis is noted. A simpler method is 
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to mix a small platinum loopful of the blood 
with a large drop of serum on a microscopic 
slide, and to examine under the microscope 
after several minutes. 

Precipitin Tests 

Bacterial precipitins. — ^While specific bac- 
terial precipitins, like agglutinins, may appear 
in the blood of patients suffering from various 
infections, their detection is rarely applied in 
diagnosis ; precipitin reactions j)rescnt more 
difficulties in teclmique and are less delicate 
than agglutination tests, so that the latter are 
usually selected for routine serological work. 
Thus, in the identificution of organisms by 
serological methods, agglutination tests arc 
generally preferred to precipitin reactions. 

Precipitin reactions liave been utilized for 
the detection in blood, urine, exudates, tissues, 
etc., of s])eeific soluble substances derived from 
the caiisjil organism, wliieii yield a precipitate 
along with the homologous antiserum. In 
pneumonia soluble pneumocoi^ciis substan<H!s 
are present in the blood and urine at an early 
stage of the illness (e.g. during the first day), 
and can be demonstrated by the jjrecipitin 
reaction witli a specific antiserum for the re- 
spective type of pneumocoeciUB. In cerebro- 
spinal meningitis similar soluble substances, 
deriv(^d from the meningococcus, may ajqjear 
in tlie <j(‘rebro-s[>inul fluid and along with an 
anti meningococcus serum j produce a precipi- 
tation reaction ; the reaction has been utilized 
in diagnosis. It has been claimed that in 
typhoid fever sjwcific j)reci])itinogens are ])res<*nt 
in the serum at an early stage of the affection 
and can be recogniz<»d by the })recipitin re- 
action with antity piloid serum. In the same 
way in anthrax the uf B, ludhmcts 

in blood and tissues may be determined by 
Ascoli's thyrmopreci 2 )itin test. The tissue or 
blood is boiled with 10 vols. of normal saline 
containing 01 per cent, of acetic acid. After 
cooling, the fluid is filtered ; a certain amount 
is then added slowly to an antlirax-immune 
S(»rum in a tt*st-tube ; a white ring (iirecijiitate) 
forms at the lino of the jum^tion. An analo- 
gous reaction has been eiiijiloyed for the 
detection of mateiial containing B, j)cs(is, e.g. 
tissues of infected rats. 

Serum precipitins.- -When the scrum of an 
animal is injected in rcxieatcd doses into another 
animal of different sjiecies, the serum of tiie 
latter develops a specific antibody which jiro- 
duces a jirccijjitate when mixed with the serum 
of the former. In this way tlie firesence of 


the scrum or blood of a jiarticular animal 
species may be recognized if the homologous 
antiserum is available. The reaction is used 
for the detection of human blood-stains. (<See 
Blood-stains, Examination op.) 

An analogous metliod has been a^iplied for 
the detection of meat adulteration, e.g. the 
presence of Iiorsc* or dog flesh in sau.sages. 
These reactions, liowever, are not so delicate 
as complemeni -deviation tests (.vcr below). 

Bacteriolytic Tests 

Bactcriolysins, like other antibodies, are 
highly specific for the homologous bacterium, 
and the bacteriolytic or bactericidal test may 
also be employed in the sero-diagnosis of 
various infections and for tlie n(‘.(airate identifi- 
cation of certain organisms. Bactericidal tests 
have, however, little practical application. 

The classi(‘al Pfeiffer’s reaction (bacjteriol- 
ysis of r. cholera) injected with an unticliolera 
serum into the jieritoneinn of an animal) is 
commonly used in the s(‘rological id(‘iiiificatio]i 
of the cholera vibrio. The test may be carried 
out in vitro; the baeteriolysin is inactive 
without eonqilemeiit, and this is siijijilied by 
adding fresh guinea-jiig's serum. The bacterio- 
lytic reaction should always be carried out in 
the case of a vibrio which is not agglutinated 
or reacts in low litres with the antLcliolera 
scrum, so as comiih^Udy to tjxclude a V, cholvrw 
iiiff*ciion. 

IJiEMoj.YTic Tests 

A suspension of red corj)Usch*s “ wiisitizi'd 
with a ha*moJytic iiiurniiK^ la/dy is used in 
coiujilcmeiit-dcviation react i<»ns as an in- 
dicator of conijileruent action (.see Immunity). 
Ox or slH‘cp corpuscles sensitized with an 
homologous iniiiiune rabbit serum are lysed 
(laked) liy minute amounts of fresh guinea- 
pig's serum, e.g. 0 (K)5 e.c. for e.c. of 
5-]jer-eent. susjiensioii of blood, and this 
‘‘ Jia?moIytic syslmn " \y found best adapt *:d 
for estimating eoiiipleiiieiit absorption. The, 
immune body is j»rej»ared by injecting a rabbit 
intravenously or intraperitoneally with iii- 
ereasing dose.s of tlie. coriaiscles waslied free 
of serum. J’owerful immune seruin.s are ob- 
tained in Ibis way (e.g. iiiiniinum haunolytic 
dose for 1 e.e. susiamsion with exce.ss of coin- 
plemeiit -O'OOl e.c.). The <*or 2 »usch*s sensi- 
tized with this iiiiniune body are lyH<*d by the 
comple.nient. >i’eitlier imimine bcnly nor coiii- 
])lcnient sejiarateJy has any lytic effect. It 
is usual to sensitize with a considerable excc.ss 
of immune seriiiii (five iiiiniinuiu do.ses), a.s 
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^he maximum effect of complement does not 
occur with the minimum dose of immune 
body. 

Serum diagnosis of paroxysmal hsmo- 
globinuria (Eason - Donath - Landsteiner re- 
action). — Paroxysmal heemoglobinuria is char- 
acterized by the presence in the scrum of an 
autolysin, i.e. an immune body which, with 
complement, produces lysis of the individual’s 
own corpuscles. The immune body, however, 
only combines with the cells at low tempera- 
tures. The complement which produces intra- 
vascular htemolysis along with the immxme 
body is active at 37° V. For the test, blood 
is withdrawn from a vein and part is added 
to citrate-salt solution and centrifugalized ; 
the corjmscles are then washed with salt solu- 
tion and suspend<*d in saline. Part of the 
blood specimen is placed in a dry tube and 
centrifugalized to separate tlie serum. Corpus- 
cles and scrum are mixed in definite amounts, 
and the tubes arc x)laced at 0° C. in ice for 
one hour and then incubated at 37° C. for two 
hours. The occurrence of haDmolysis denotes 
a jKwitive result. 

Cobra venom bsemolysis. — Cobra venom 
exerts a marked lytic action towards the red 
corxmscles of c.ertain animal S|)ecie.s (e.g. human 
corpuscles), and this effect may be greatly 
influenced by the presence of serum. Accord- 
ing to Much and Holzmann, in cases of the 
Kraejiclin type of dementia prsBc-ox and of 
depressive mania the blood-serum shows a 
marked inhibiting effect, and this redaction has 
bi^n regarded by some as diagnostic of these 
conditions. Other investigators have not, how- 
ever, confirmed tJieso observations. 

It has also been suggested that the jjower 
of the serum in cases of cancer to aid venom 
hflpinolysis is of diagnostic significance, but the 
specificity and ]»ractical value of the test have 
not been established. 

Considerable variations in tlie effect of human 
serum as regards its })ower to aid or inhibit 
venom haemolysis may occur, but it is doubtful 
if these changes can be definitely associated 
witli particular diseases 

Complement-deviation Tests 

One of the properties of an immune serum 
is the jKiwer of fixing complement in the i)re- 
sence of tlie homologous antigen. This reaction 
occurs with an organism and its homologous 
antiserum — Bordet-Gengou reaction. The 
deviation of complement is determined in the 
following way : The antigen is mixed with the 


antiserum in appropriate amounte, and then 
complement — e.g. fresh guinea-pig’s serum — 
is added ; the mixture is incubated for about an 
hour and a quarter, and red corpuscles sensitized 
with an homologous immune body (haemolytic 
system) are added. If haemolysis occurs after a 
further period of incubation, complement is ap- 
parently unabsorbed and is free to act on the 
sensitized corpuscles. If no lysis occurs, absorp- 
tion has taken place. This reaction constitutes 
an extremely delicate and specific test. Thus, 
an antigen — e g. a particular bacterial species — 
can be recognized if the homologous antiserum 
is available, and in the same way the presence 
of specific antisubstance^ can be determined. 
It lias therefore been extensively applied in 
diagnosis. By means of an homologous anti- 
serum also, the blood or serum of a particular 
animal species can be identified. Complement- 
deviation methods, like agglutination reactions, 
have thrown additional light on the classifica- 
tion and grouping of various bacteria. 

The syphilis reaction of Wassermann, 
Neisser* and Briick.— In sero-diagnostic rout- 
ine this is the most commonly-employed com- 
plement-deviation test, and has proved of the 
utmost value in practical medicine as a specific 
method for the recognition of a syphilitic in- 
fection. Though it does not depend on the 
intera(;tion of the inh^sting agent with a specific 
immune body, the test exemplifies complement- 
deviation methods generally. 

It was originally found that a watery ex- 
tract of the liver from a syphilitic*, foetus con- 
taining a large number of spironomata, along 
with the scjrum of marked cases of syphilis, 
jwssessed tlie ])ower of annulling the action 
of haemolytic complement. It was concluded 
that tlie effect depended on complement- 
deviating immune bodices in the serum which 
reacted with the specific organism or its pro- 
ducts, as in the case of the Bordet-Gengou 
rea(*tion. It was subsc'quently shown, however, 
that an alcoholic extract of normal animal 
tissues (e.g. liver, lieurt, etc.) a(*,ted as anti- 
gen ” with sypliilitic serums in deviating com- 
plement ; the actives constituents of these 
extracts w'ere ultimately shown to be lipoids 
(lecithin and cholesterin). The effect is, there- 
fore, not a true immunity reaction, though 
so higlily eiiaracteristic of syphilis as to con- 
stitute a 8])ccific test. The actual nature of 
the reaction is obscure ; it is to be noted, 
however, that the difference between the 
syphilitic serum and normal serum is quanti- 
tative ; the reaction therefore depends on 
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the power of a lipoid emolBion to fix more tubes and incubated for an hour and a quarter 
complement in the presence of a syphilitic at 37° C. Control tests, in which the same 
serum than with normal serums amounts of antigen and serum are tested 

MMliod. — The Wood spcciwen is best obtained separately with complement, are included— 
by vein puncture, as a considerable amount e.g. with antigen, (1) 1 (2) 2 

of serum may be required. A 10-c.c. syringe (3) 4 and with serum diluted with 

is sterilized in boiling water. The skin at the 0*5 c.c. salt solution, (1) 1 M.H.D. and (2) 
bend of the elbow’ is cleansed and sterilized, 2 M.H.D. The dose of complement is also 
and the veins are rendered turgid by applying re-estimated, the various amounts tested being 
several turns of a bandage or a turn of rubber added to 0*5 c.c. of saline and inculmted w^ith 
tubing round the arm about the middle of the other tubes for an hour and a quarter 
the biceps. The syringe needle is inserted into before blood is add(*d. 

a prominent vein and 5-10 c.c. of blood arc After incubation 0-5 c.c. of the sensitized 
drawn into the syringe and then transferred blood is added to each tube, and the tubes are 
to a sterile test-tube. After the blood has again incubated for one hour, 
coagulated, the clot is freed from the side of The degree of haemolysis in each tube is then 
the tube by shaking or rotation to enable the noted. It is essential also that known nega- 
scrum to separate. tive and positive serums should be tested at 

Antigen , — ^An alcoholic extract is prepared the same time, as controls, 
from ox or sheep’s heart or ox liver ; 20 grm. Tlie occurrence of complete inhibition of 
of the minced tissue are ground up in a mortar lysis in the first tube (4 M.H.D.) may be re- 
with sand and extracted with 100 c.c. of garded as a criterion of a positive reaction, 
alcohol. An alcoholic solution of the lecithin provided that the negative control serum shows 
fraction of such an extract (the ether-soluble, complete or almost complete lysis in this tube, 
acetone-insoluble portion) may be usiid. Cho- Of course, in the majority of positive reactions 
lesterin is added to the extract or the lecithin the deviation is more marked and the result 
solution and increases its antigenic power therefore more conclu.^ive. 

(Bro Wiling, Cruickshank and MacKenzie). This Positive reactions are obtained in 95 per 
antigen is made into an emulsion in salt cent, of cases of syx»hilis in the secondary 

solution (1 : 12 dilution). stage ; in 75 per cent, of tertiary cases ; in 

Serum is heated at 55° C. for lialf an liour 95 per cent, of congenital cjuscis with active 
to inactivate the complement. ^Normal serum lesions, and in 50 per C(‘ii^ of latent cases ; 
may also exert a non-specific deviating elfe<;t in 70 jier cent, of (‘ascs of locomotor ataxy, 
with the antigen ; this is eliminated by heating, and in 90 per cent, of cases of general 
The complement generally used is that of the ])aralysis. 
guinea-pig (fresh guinea-pig’s serum, eighteen Among diseases common in (Ireat Britain 
hours after w'ithdrawal of the blood). a ])ositive reacl/ion may be regarded as un- 

HcBmolytic system . — Ox corpuscles washed doubted evidence? of syphilis. Jn frambeesia, 
free of serum with normal salt solution, and which is due to an allied organism (ISpironema 
suspended as a 5-per-cent, suspension of blood perlenm), i)ositive reactions are also character- 
in ^t, are sensitized wdth a haemolytic immune istic ; positive results have been recorded, too, 
body (serum of a rabbit immunized with ox in ca8<*s of malaria, le|>rosy, relapsing fever, 
corpuscles). and trypanosojuiasis. It is to be remembered 

The test should be carried out by a quanti- that m cas(j.s clinically non* syphilitic the 
tative method so that tlie ac.tual pow’er of the. occurrence of a j»ositive ntaciion may de|M?iKl 
antigen and serum to fix complement cun be on a latent concomitant infection with tlic 
estimated. virus of syphilis. 

A preliminary determination of the minimum In the primary stage, tin; e.xaminatiou of 
hsemolytic dose (M.H.D.) of the complement the exudate of the chancre for the presciuic of 
for 0*5 c.c. of the si?nsitized blood is made, spironemuta should constitute the first labora* 
The M.H.D. usually lies between 0 005 and tory test, for the Wasstjrmann reaction may 

0*01 c.c. only be jiositivc after two to four weeks from 

Fixed amounts of antigen emulsion (0*5 c.c.) the earliest upj_>earance of the chancre. The 
and serum (0*05 c.c.) are mixed with varying redaction may, however, be definitely positive 
quantities of complement — e.g. (1) 4 M.H.D., after the sore has healed but before secondary 
(2) 8 M.H.D., (3) 14 M.H.D. — ^in small test- symptoms occur, so that it is invaluable in 
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establishing the diagnosis in such cases with 
a view to immediate treatment. 

A negative result in 8 up})oscd tertiary cases 
is of less signihcance than in suspected secondary 
or congenital cases. 

In cerebro- 8 ]>inal syphilis the serum may 
react negatively whih; the cerebrospinal fluid 
yields a positive result. A negative reaction 
with both M^ruin and spinal fluid is significant 
in excluding a i)ossi])le general paralysis. 

In the difTerential diagnosis of tertiary 
syphilis and maligmiiit tumours (e.g. of rectum, 
tongue) a positive reaction should not be 
acceptf»d as definite cvidenccj that the existing 
condition is a syjihilitic lesion, e.g. gumma ; 
a 8 y]dnliiic infection may coexist with malig- 
nant disease*, and the inv<*Htigation of the case 
should be pur 8 u<*(l further, e.g. histological 
examination of the tumour or ulcer. 

only has the reaction proved of the 
greatest value in routine diagnostic work, 
but it has established the syphilitic origin of 
various conditions of doubtful etiology, e.g. 
anemrysm, aortic disease, primary optic atrophy, 
and paroxysmal haunoglobinuria. 

Tli(^ 'Wassemiann r<»a(ition is also of import- 
ance in deciding the advisability of marriage 
in the case of syjihilitics ; thus, in the early 
latent stages the j)atient jnay still be highly 
infective and the reaction may be the only 
means of diagnosis. A ]»ositive reaction in a 
jierson Avho has iiad the disease for many 
y(*ars does not necessa lily signify infectivity. 

Provocative injection of salvarsan. — Occa- 
sionally in latent syjihilis with a negative 
reaction a dose of salvarsan may lead to the 
develojunent of a jiositivc reaction (commonly 
after a week), luissiblv hv lib<*rution of toxin 
from the killed organisms or l)y stimulation of 
the infection. This method is sometimes of 
value in detec.ting latent eases with otherwise 
negative reactions. 

The Wassermann reaction in controlling 
treatment. -A positive, reaction signifies the 
l)reseuce of an active lesion or g<*neralized 
action of the ]>arasit<*. I’he disjippearanee of 
the reaction during treat.m(*nt may be acceided 
as a criterion of effective tlierajiy. Also, after 
a negative reaction has been obtained as the 
result of preliminary treatment, the reeurrence 
of a jiositiv«* reaction later indicates the neces- 
sity for further treatnu*nt. In antisypliilitie 
theraj>y the maintenance of a negative reaction 
should be aiiiud at. During treatment the 
serum should be tested from time to time, 
and after a com|)lete course of ‘treatment 


tests should be made at intervals for several 
years. If a provocative injection of salvarsan 
also fails to elicit a j)ositive reaction, the result 
is suggestive of the efficacy of treatment. 

In tertiary and congenital syphilis treat- 
ment has less effect in rendering the serum 
negative ; in locomotor ataxy and general 
paralysis it lias been claijned that salvarsan 
has little influence in producing a negatively 
reacting cer(*l)ro-s2)inal fluid, while in inter- 
stitial syphilis of the central nervous system 
this result usually follow's thorough treatment. 

The Sach8-*Georgi syphilis reaction.— 
This reaction, which has been advocated as a 
substitute for the Wassernianu test, dep«»nds on 
the occurrence of }>reeii)itation or ffoeculation 
in a mixture of syjdiilitic serum and cliolestero- 
lized alco}ioli(‘> tissue extract (i.e. the antigen 
used in the Wassermann test). The ])re.cipit- 
able substance is aj)2)arently the lijmids present 
in the antigen. There is a distinct ^^arallcdisin 
betw(‘en the Wassermann and thci Saclis-Georgi 
reactions, but it is doubtful whether the 
flocculation test is sufficiently sensitive as 
compared with the Wassermann reaction. The 
Saclis-Oeorgi test is more easily carried out, 
but 18-21 hours may elajise before a definite 
result is obtained. 

^ Complement - deviation tests in the 
diagnosis of bacterial infections. -Com- 
])lejJient-deviat.ion tests are not extensively 
used in routine diagnosis ; the* agglutination 
test, if a2>p]i(*able, proA^ides a simjilcr method, 
in which the teebnique is less coni2)lex and 
atUuided with less ebance of error. Grouji 
reactions, analogous to that noted in the case 
of a S2)ecific agglutinating serum, also add to 
the j>raetical difficulty of aj)j)lying those tests. 

In t3rphoid fever specific. com2)lement- 
deviating aiitisubstances can be demonstrated 
in the serum, but the corresponding test has 
no advantages over the agglutination reaction 
and is more difficult to carry out. 

In gonococcus infections the com])]enient- 
dcviatioii test has proved of considerable prac- 
tical importance, es2)ecially in the diagnosis 
of chronic infections and the various com- 
})lications of the disease which j)resent diffi- 
culties in diagnosis by direct bat'.teriological 
metliods. The reaction is highly specific, but 
a negative result does not exclude gonorrhcBa, 
and the reaction is absent iji the early stage 
of the disease. The test is especially useful 
in the diagnosis of gonorrhwal arthritis, iritis, 
2)yo8alpmx, and doubtful gynajcological con- 
ditions. It has been sii])posed that a negative 


i88 



SEROLOGICAL DUGNOSIS 


reaction after treatment is suggestive of 
“ cure.” 

Glanders. — complement-deviation test 
has been used in veterinary diagnosis and is 
regarded as more reliable than the corresiwnd- 
agglutination test. This reaction has also 
been employed in the diagnosis of human 
infections. 

Tuberculosis. — A com])Iement - deviation 
reaction may be elicited with ])atient’s serum 
and an antigen prejiared from living cultures 
of the tubercle bacillus (an emulsion in salt 
solution or a bacillary extract). The fact that 
some normal serums and frequently syphilitic 
serums redact with the tubercle antigen (non- 
specific reaction) has detracted from tlie prac- 
tical value of the test. According to Fraser 
the reaction is positive in 42-3 per cent, of 
tuberculous cases, and negative in 96-6 per 
amt. of aj)i)arcntly norjiial subjects. Besredka 
has used an antigen jjrepared from tubereJe 
bacilli grown in egg-bouillon, and claims that 
this antigen is devoid of non-s])ccific action 
and yields a high percentage of jiositivc results, 
^ang and Crocket, who have more recently 
inv^tigated the reaction, using a li})oid-free 
antigen, suggest that non-specific reactions may 
be due to tlie juesence of lipoids in the antigen ; 
they record 85 per cent, of positive reactions 
in clinically tuberculous cases. 

Whooping-cough.- Tin* deviation reaction 
with Ji. and the serum of infected 

cases was originally described by Bordet and 
Gengou as evidence of tlie ]»athogenicity of 
this organism. The results oljtained by other 
observers have, Jiowever, shown a good deal 
of variation, ajid the reaction is certainly 
not an early feature of the disease. Its only 
practical app1i(‘utioii is, therefore, in the 
diagnosis of atypical cases. 

Malaria. — A complemejit-deviation test has 
recently been described (J. Gordon Thomson) for 
the diagnosis of chronic cas(*s of malaria in 
which parasites may be difficult to detect in 
tlie peripheral blood. The antigen is prepared 
from artificial cultures of tin* malaria ])ara- 
sito.H. Further observation is j-oquired to 
establish the value of the test in routine 
diagnosis. 


In cerebro-tpu^ nieningitit the spinal 
fluid contai^ antigenic bodies which react 
with a meningococcus scrum and produce a 
sjjecific complement-absorption effect. This 
reaction has been used for diagnosis. 

Helmintliiatis. — Complement - deviating 
antibodies have been noted also in the blood 
of inen and animals infected witli various 
helminths. The antigen used for tlieir detec- 
tion is an extract of the parasite or of the 
cyst fluid in the case of TobhUi echinococcus. 
It is uncertain whether those reactions are 
sufficiently specific for diagnostic* work. Pro- 
mising results have bcum obtained in the diag- 
nosis of schistosoma infcM'tion by using the 
patient's serum along with an antigen prepared 
by extracting with alcohol the parasite-con- 
taining livers of infested snails (FaivUtfs 
reaction). 

Identification and classification of bac- 
teria. -■ The com])Iemcmt - deviation reaction 
has bcjen found of groat value along with 
agglutination tests in the identification of 
various bacterial spe.cic»s by im*ans of s|K»cifi(? 
antiserums and in the classificuition of allied 
organisuLS, e.g. cjoli-typhoid grouj), food-jioison- 
ing group, vibrios, diphtheroid organisms. Jf 
complemenl-absorj)tion tests an* used in this 
way, specific action must bo clearly distiiiguislu'd 
from group c‘ff<*cts by quaiitilativ'i* methods. 
Absorjition t(*sts also aid in tlH‘ clcs'ir difTereii- 
tiation of closely relalc'd organisms ; satura- 
tion of a typhoid antiserum with B. 'jHtra- 
itjphos’US'B removes thc^ groiiji antisubstaiices 
for this organism and leaves unultcu'ed the 
sj)Ocific^ anti bodices. 

Identification of blood - stains. - - Tiic 
complement-deviation reac-tion rcq»n*seritK a 
more delicate test for the idc^nf.ifieation of 
the blood or serum of a particular animal 
than the j>reci|>itin tcNst, which has alrc^ady 
b(;eu describ(*(l, and is fn*(juc‘ntly used in 
routine juedie.o-jegal examination of blood- 
stains. bbceeedingly minute amounts of scu-uiii 
can be detected in this way, e.g. O fXXXJl cj.c. 
'Jhe same mc'thod can be aiiplied in the*, dc;- 
tection of meat adulteration (see I'recipilin 
Tests, p. 18.5). 


In relapsing fever, after the second re- 
crudescence, a sj>ecific complemciit-deviatioii 
reaction is obtained with the jiaticnt's serum and 
an extract of blood-clot from infected animals. 
This reaction has Ijeen advocated as a diagnostic 
test, and also for the diflerentiation of the 
various types of relapsing fever spirochaetes. 


Orsoxjc Tests and OrsoMc Index 
The serum opsonins act on bacteria by 
rendering tln*m susceptible to phagocytosis. 
Konnal wmuiii ls active in virtue of the normal 
non-specific o])Sonin ; an immune serum is 
characterized by a specific immune opsonin. 
The opsonic power uf the serum for a jiarticular 
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organism can bo estimated and compared with 
that of normal serum as an indication of 
immunity-response in the course of an infection 
or as the result of artificial inoculation. 

M^od. — Blood specimens (obtained as for 
the Widal reaction, p. 182) are taken from the 
case to be tested and from one or more normal 
individuals. The serums are 8C|)arated by 
Gcntrifugalization. If several normal serums 
are available they are pooled ; leucocytes are 
obtained by adding blood from a puncture of 
the Unger to citrate solution, and centrifugal- 
izing to deposit the corpuscles, which are then 
washed several times with salt solution ; after 
the final washing and centrifugalization a 
“ leucocyte cream ’* can be obtained by pipet- 
ting of! the surface layer of the blood sediment, 
in which the leucocytes tend to accumulate. 
The organisms to be tested are prejiared 
in the form of a saline suspension from a 
young culture and are killed by heat. Equal 
volumes of organisms, jjatient's scrum, and 
leucocytes are drawn into a capillary tulie, 
which is sealed in a liamc and incubated for 
a quarter of an hour at 37® C. A similar mix- 
ture of the normal serum, leucoc.ytes, and 
organisms is also incubated, ^ftcr incubation, 
films arc made from the mixtures and stained 
with Leishman’s fluid. The number of organ- 
isms ingested by a certain nundicr of leucocytes 
(e.g. 50) is counted in both specimens. 

The opsonic index is the ratio : number 
of organisms ingested by 50 leucjoeytes with 
})aticnt’s serum, divided by the number of 
organisms ingested by 50 leucocytes with 
normal serum. 

TJie “ normal ” index determined in this 
way is found to vary from 0-8 to 1 -2, and any 
variation beyond this range is of pathological 
significance. A high index suggests a state 
of relative immunity, e.g. in the case of an 
mfection or as tlie result of artificial immuni- 
zation ; a low index indicates that tlie resist- 
ance is reduc-ed (negative ])hase) ; this Jiiay be 
due to increased absorj)tion of opsonins by 
the organisms or tlicir j)roducts, e.g. during 
an infection or as the result of i\ large dose 
of vaccine. 

The test is always carried out with ])oly- 
inor])honueIear leucocytes, but it is doubtful 
if the effect of these colls also represents tlie 
action of the other phagocytic cells which may 
play an important j^art in resisting certain 
infections. The test nevertheless affords some 
comparison between the action of the ]>atho- 
logical serum and normal scrums. 


In diagnosis, the demonstration of an ab« 
normal index with one organism while the 
index with another is within normal limits 
is suggestive of infection with the former. 
Opsonic counts have also been utilized in con- 
trolling vaccine treatment, the dosage being 
regulated so as to avoid an excessive negative 
phase after the injection. 

The reaction has also been employed with 
a view to prognosis ; massage or exercise of 
an infected part is liable to liberate bacterial 
products from the lesion into the blood-stream 
with an immediate fall in the opsonic index ; 
in this way it is possible to ascertain whether 
a local lesion — e.g. a tuberculous joint — ^has 
become inactive. 

The Abderhalden PREtsxANcy Rp:aciion 

According to Abdcrhaldeu, when foreign 
substances — e.g. proteins or carbohydrates — 
are injected parentcrally, specific antagonistic 
ferments are developed wliich can be demon- 
strated in the blood-serum and decompose 
the substance as in the case of enteral digestion. 
In pregnancy it was supposed that the foetal 
elements of the ])lacenta, being foreign to the 
tissues of the mother, led to the development 
of sero-enzymes which could digest the pla- 
cental protcun in vitro. 

The detection of these fc^rments can be 
carric‘d out by demonstrating the formation 
of amino-acids as tlie result of interaction of 
the serum and boiled placent'a ; the ]>lacental 
material and serum are placed in a dialysing 
shell and tlie diffusible amino-acids can be 
tested for in the external fluid by the violet 
colour obtained with ninhydrin (trikctoliydrin- 
den hydrate). 

Though an emphatic jiositivo reaction is fre- 
quently obtained with the serum of jiregnant 
w’onien, the reaction can hardly be n^garded 
as a specific test for pregnancy. 

Allerqic Reactions 

These reactions depend on the hypersensi- 
tiveness of the tissues to the products of the 
infecting organism, and have been demonstrated 
in various conditions — e.g. tuberculosis, syphilis, 
typhoid fever, ringworm, glanders — particu- 
larly in chronic infections. In early cases the 
tests arc more likely to yield negative results. 

Tuberculin reactions. — Koch's old tuber- 
culin ” is generally used for these reactions. 
It represents the products of the tubercle 
bacillus, and is prepared from glycerin-bouillon 
cultures heated at 100® C. for one hour, fil- 
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teied, and evaporated to one-tenth of the 
original volume. The preparation consists of 
the soluble products of the organism together 
with certain constituents of the medium, 
glycerin, peptone, etc., and some of the effects 
of tuberculin have been ascribed to these 
constituents. The reaction may be carried 
out by (1 ) subcutaneous injection, (2) dropping 
a dilute solution into the conjunctiva (Cal- 
mette), (3) applymg tuberculin to an abraded 
skin area (von Pirquet), (4) intracutaneous (or 
intradermal) injection, (6) applying tuberculin 
to the skin in ointment. 

Subcutaneous method. — Old tuberculin (1. mg. 
diluted with 1 c.c. normal saline) is injected 
subcutaneously. In the tuberculous subject 
the administration is followed after twenty 
hours by a general reaction— j)yrexia 102°- 
103° F. (a rise of temperature over 1° F. is 
significunt), and also a local reaction — swelling, 
}mm, and tenderness at the site of injection. 
At the same time a “ focal ” r(‘action may 
occur in the existing lesion, o.g. lupus legions 
after a few hours show acute inflammatory 
c*hanges. If the lesion is a pulmonary one 
there may be temporary aggravation of the 
condition as shown by j)hy8ical signs ; in the 
case of other internal lesions also- e.g. of 
the kidney — ]xiin may be experienced locally, 
and these focal effects may aid in diagnosis 
by locating the lesion. 

If no reaction occurs, the test should be 
repeated two or throe times at intervals of 
four days, as a subsequent test may elicit a 
positive result, and the dose may bo increased. 
If a slight pyrexial reaction is noted— e.g. 
0-5° F. rise with also a local effect — ^tJic sul)sc- 
quent dose should be the same as the first, 
and will frequently elicit a more conclusive 
result. In the case of infants smaller doses 
are given, e.g. mg. 

Non-specific reactions, especially following 
large doses, have been frequently noted, i.e. 
in apparently non-tiiberculous cases, but the 
question arises whether these reactions may 
not be due to latent tuberculosis, or to an old 
infection. 

If minute doses are followed by definite re- 
actions the result is significant of the existence 
of an active lesion. 

The subcutaneous test should not be applied 
in febrile cases, general tuberculosis, advaneexi 
lesions, possible tuberculosis of the larynx, ear, 
or meninges, pregnancy, or cases with symp- 
toms of nephritis, diabetes, or heart diseasi!. 
It must be borne in mind also that the focal 


reaction may be prejudicial, e.g, in early 
tubercle of the lung, and may produce extension 
of the lesion ; on this account the subcutaneous 
test is not frequently used. 

Calmette’s ophthalmio reaction.— A few drops 
of a l-j)eT-ccnt. dilution of tuberculin in saline 
are instilled into the conjunctiva. A positive 
result consists in a marked infiammatory re- 
action of the conjunctiva after about twenty- 
four hours. The effect may be severe in some 
cases, and may load to damage of the cornea. 
It is doubtful if this test should ever be ajiplicd 
as a routine proc-cduro, in spit4» of the valuable 
diagnostic results it has elicited. 

Von Pirquet’s entaneons reaction. — The, skin 
of the forearm is cleans(^l with spirit, and then 
three abrasions are made about 2 in. apart with 
a sp<;cial “ honM*."’ On two of these a drop of 
tuberculin is ])laced and allowed to act for a 
quarter of an hour : on<^ is left uninoculated 
as a (‘.ontrol. Jn a ]M)sitivoly r('a(‘ting case 
the tubeTculin-ino(*ulat(‘d abrasions, after forty- 
eight hours, develop papular iniiltrated swelling 
with a surrounding area of hypern^mia. Nega- 
tive results are of significance in «»xcluding 
a tuberculous infection, but it is doubtful 
if positive reactions are to be regarded as 
indicative of active tuberculosis Thus, a|>- 
])areiilly non-specific reactions arc frcqm^nfly 
noted, and these may be due to a latent 
infection of no clinical importance. 

Intracutaneous te8t.'--0*()05 mg. of old tuber- 
culin ill 0 05 c.c. of saline solution is injected 
into the skin of the, forearm by means of a 
syringe with a fine needle. 'J'Jie reaction 
consists of an influ minatory area with in- 
filtration at the site of injection, reaching 
its maximum after twenty-four to forty-eight 
hours. 

Moro’s test. — Old tuberculin incorporated 
in anhydrous lanolin (5 v.v. of tuberculin to 
5 grm. of lanolin) is applied to the skin ((»f 
the abdomen) by inunction. A positive result 
consists in the eruption of jiapules aft«;r 
twenty-four liours. 

A tubercMilin jirepared from the bovine 
tyj>e of luberchi bacillus lias also been used 
to differentiate infections of this type lii- 
susccptibility to tuberculin may develop after 
a course of tuberculin treatment. The intru- 
cutaneous and subcutaneous methods may be 
regarded as the most reliable of these tuber- 
culin tests, 

“ Luctin ” reaclion (Noguchi). - - Imetin 
Ls prejiared from mixed cultures of a number 
of strains of the Spironf*ma jniUidutn killed by 
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heat. The reaction is carried out by injecting 
intracutaneously 0*035 c.c. of the preparation 
with an equal volume of sterile salt solution. 
In negative eases, aftoi* twenty-four hours 
there may be a slight inflammatory reaction, 
which quickly disappears. The jMisiiive. re- 
action usually consists of a well-marked infil- 
trated papule which appears in twenty-four to 
forty-eight hours and attains its maximum in 
four or five days. In some eases the papule may 
become vesicular and even ]>ustuiar. Oecasion- 
ally a torpid ” reaction is noted, i.e. the de- 
velopment of a jiustule after a latent p<‘riod of 
as long as a fortnight following the injection. 
Positive reactions arc not (iharacteristic of the 
primary and secondary stages of syphilis, but 
a larg<* jirojjortion of i-<‘i*tiary and latent, cases 
react to luetin, and in such casi's the luotin 
t(*st may be jiositive though tlic Wassermann 
reaction is negative. Thus, the luetin reaction is 
of great value in the diagnosis of those cases of 
sy|)hilis \vhich fail to exJiibit a positive Wasser- 
luann reaction. 

Allergic reaction in typhoid fever.- - 

A test analogous to Calmette’s tubiTculin re- 
action has been used ; ty])ho-]irotoin ” ]ire- 
] Hired from a number of strains of B, typhosus 
is instilled into the conjunctiva. The test is 
regarded as si)eeific (Austrian), and may be 
])ositive liefore the Widal reaction lias devel- 
ojied. Cutaneous and intracutaiieous rea<*tions 
with “ tyjihoidin *' (|)rejiared from cultures of 
B. typhosus) have been regarded us indicating 
immunity against tyjdioid infection, and posi- 
tive results are obtained in a large jirojiortion 
of convalescent tyi)hoids and in typhoid- 
inoculated persons. 

Allergic reactions have also been observed 
in gonorrhoeal infections. 

Cutaneous and intracutaiieous allergic re- 
actions have been employed for demonstrat- 
ing hy])ersensitivencss to various ])roteius, 
c.g. horse-serum, milk, etc. (Ncc Anaphylaxis, 
under Jmmoxity.) 

»S(.’hick’s Test fok Katukal Lmmukity to 
D iPllTllEKIA 

Certain normal jiersons may jiossess suffi- 
cient natural diphtheria antitoxin to protec-t 
them from a dijjhtheriu infection. This can 
be gauged by means of Scdiick s test : of a 

minimum haemolytic dose (sec Imaiujnity) of 
diphtheria toxin is injected intracutaneously ; 
the dose of toxin is made up in 0*1 c.c. of salt 
solution. Aft.er twenty-four hours, in the non- 
immune person an area of hypertemia and 


induration develops at the site of injection, 
reaching its maximum after about forty-eight 
hours. A positive reaction indicates the need 
for immunization in persons exposed to in- 

T. J. Mackie. 

SEROUS MENINGITIS (SEROUS 
APOPLEXY) (see Meningitis). 

SERUM DISEASE (ANAPHYLAXIS) 

(see Immunity). 

SERUM-THERAPY (see Immunity). 

SEVEN-DAY FEVER (see KelapsIaVG 
Fever). 

SEXUAL FUNCTIONS, MALE, DIS- 
TURBANCES OF. — The chief disturbances 
of the male sexual functions — apart from 
sterility, which is dealt with in a sejiarate 
article (see Sterility, Male) — are impot- 
ence, sperniatorrlia^a, nocturnal emissions, and 
jiriapism. 

Impotence. — This may be a result of many 
difFereiit (*onditions, and its (‘uuse in each case 
must be (*arofully distinguished. 

1. It may be due to mnlfonuatious and local 
injuries and diseases of the genital organs, as 
a rudimentary penis, ]iy]K)spadia8 or e])is]>a- 
dias, congenital curvature of the i)enis with 
shortness of the framiiin, tight iirejmce, lack 
of development or acquired atroiihy of the 
testes due to any caust*, epididymitis and 
orchitis from mumps and otlier conditions, 
chronic jirostatitis and prostatorrlioea ; and 
occasionally it is associated with a large 
scrotal hernia or hydrocele*. After prostatec- 
tomy, desire or tJie power of erection may he 
lost, or there may be no emission of seminal 
fluid. 

TJie treatment of impotence due to any of 
these causes should be direct i*d to the original 
disease. 

2. Diseases of the ductless glands frequently 
induce im])olen(*p, and particularly diminished 
function of tlio thyroid and pituitary. A male 
with luyxa’dema usually loses desire and the 
jjower of erection, and in states of hyjier- 
thyroidism there may be partial impotence 
owing to incomplete erection or jircmature 
emission. In myxoedematous women desire 
and voluptuous sensation disappear. Pituitary 
diseases, especially those associated with symp- 
toms of dystrophia adijioso-geuitalis, also en- 
tail im^iotence. The siixuul instinct is largely 
dependent on the interstitial cells of the testes, 
and if these atroxdiy impotence results. 
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3. Impotence as a symptom of other diseases is 
not uncommon. It often occurs in diabetes 
mellitus and Bright’s disease, and sometimes 
in phthisis, though in the latter sexual desire 
is often increased. It occasionally follows 
cranial and spinal concussions, and is coinnion 
in many nervous diseases, as tabes and spastic 
paraplegia ; in paraplegia erections may bo 
too frequent, but the power of penetration and 
ejaculation may fail. It is often associated 
with melancholia and other mental disorders. 
Addiction to drugs, as ojiium, morphia, alcohol, 
and tobacco, can diminish or abolish sexual 
power ; it is well known that alcohol ‘‘ ])rovokes 
the desire but takes away the jierforiimnce,” 
and chronic alcoholics are often iinjMitent. 
Excessive smoking may j)roduce the same 
effect for a time in young men. 

The treatment of im})otence due to these 
conditions is difficult and usually ineffective, 
but the trouble is, as a rule, of little consequence, 
since the desiri^ usually disapjiears too, and the 
condition therefore rarely disturbs the j)atiimt. 
In the case of drug-takers, potence may be 
regained by cutting off the drugs and improving 
the health by tonic treatment. 

4. Nervous or pstjchical im]H)fencr is a more 
distressing symptom, as the desin*, generally 
persists and the loss of ]»ower is frequently 
so distressing that the x^atient becomes a si^xual 
liypochondriac. It is most commonly a syni])- 
tom of neurasthenia brought on hy mental 
overwork or worry, anxieties, emotional dis- 
turbances, or ill-health associated with disturb- 
ing prcoccujiations. It is often seen in neu- 
rotic patients and jM»rsons of neuropathic stock 
who indulged in sexual excesses or in mas- 
turbation in earlier life, or who had acquired 
some form of venereal disease. It is not, 
however, directly due to these ; its usual mode 
of origin is that the iieuro 2 )athic jiatient who 
is about to marry, or whose attention is other- 
wise directed to his si*xual functions, begins 
to worry and to suffer remorse for liis moral 
lapses, then the idi^a of imxmtence arises and 
becomes an obsession that is rarely absent from 
the mind, so that he eventually becomes a 
sexual hypochondriac. And as no other bodily 
function is .so dej)endent on ideas and mental 
attitudes as the sexual, a real imjiotence may 
develop. This often takes the form of pre- 
mature emissions — that is, emission before 
penetration is acbiev(*d or before full satisfac- 
tion is obtained. This symj)tom is not un- 
common in newly married men, esjiecially in 
those of poor physical stamina or feeble sexual 
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power. Profound exhaustion after coitus is 
also often complained of by neurasthenic and 
debilitated ])crson8. 

The treatment of nervous impotence should 
in the first place be directed to imi^roving the 
general health and physical condition by ojien- 
air exercises and games, cold baths and douches, 
and a genenms diet. Stimulants should be 
withheld, and it is advisable to out off tobacco. 
Tonics, especially phosphorus and the liypo- 
phos})hites, arc usually recommended. The 
commonly prescribetl a})hrodisiac.s are of little 
use, but Lane recomrmmds the following x>ill : 

Extr. damiatuc gr. ii. 
lA'cithini gr. i. 

Extr. nuc. vom. gr. L 
Yohimbinfe hydrotihl. gr. 

T.dls 

Testicular extracts, loo, as spermin, are some- 
times useful. The value of suggestion in <‘ases 
of nervous ini]H)tence (‘.aiinot lx? too strongly 
emphasized ; a candid ox[)lanat.ory conversa- 
tion is often sufficient, but stronger forms of 
suggestion, or liypnotisra, may be necessary. 

Priapism*— A jiersisting erection that is 
oftim jwiinfnl may be the result of spinal dis- 
ease, especially of those forms that jirodiico 
paraplegia, or of prostatic enlargement. It is 
also found in lenkflcrnia and gout, and oci’asion- 
ally it occurs without any apparent cause. 

^eatment. -- (’old aujilications with large 
doses of bromide or camp*jor usually give 
relief. If the condition is duo to rcilex irri- 
tation the application of cocaiiu* to the glans 
j)cnis may be of service, fn more trouble- 
some cases an e])idural injection by (‘atlii'.lin’s 
method, or a lumbar puncture and the iiitra- 
thecail injection of a small quantity of stovaine, 
may be required. 

Spermatorrheea. -The involuntary escape 
of semen, unattended by ere-clion, desire, or 
vuliqituous sensations, i.s most commonly a 
symptom of sexual mmrasthenia, but it may 
be due to overdistonsiou of the seminal vi'sicles, 
Uj chronic goiiorrhaja, or to irritability of the 
nervous apjMiratus. The escape generally occurs 
with micturition or defascation, or it may be 
due to local irritations, as in riding or cycling, 
or to emotional disturbance's or anxiety states. 

Treatment. — Tonics and attention to the 
general liealth and physic^al condition arcs re- 
quired, and any local condition that may have 
an influence should be remedied. 

Nocturnal emisfione.— These occur norm- 
ally at variable intervals in healthy young men, 
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but when too frequent or too excoBsive have 
a debilitating efFeet. The emissions generally 
take ])lace in the early morning, when the 
bladder is full, and constipation has often 
some influence on them. The erotic dreams 
that accompany them may be their cause, but 
are usually a result of the physiological emis- 
sion of the semen. 

Treatment. — Emissions require treatment 
only when excessiv(i ; a dose of bromide at 
night, and a healthy outdoor lih^. with jilenty 
of physical exenjisci during the day, are gener- 
ally sufficient. Oare, should also be taken to 
avoid distension of tin* bladder and constipation. 

OoRuox IIonMKS. 

SHINGLES (.vcc Hkupes Zostkk). 

SHOCK AND COLLAPSE.- The terms 
“shock” and ‘'collapse” have becji used 
somewhat vagii(‘ly to des(*ribc conditions of 
tjejiressed vitality of faiily rajiid onset. 'Fhe 
dillicultv of definition has been accentuated 
by the fact that tliey have been used in alter- 
iiativ<‘ sc'nses by diflenuil writers; what some 
have called “ sluM’k ” <»tliers have called “ <*ol- 
lapse,” and vice v(*rsji. It seems clear that by 
“ shock " the earlier writers usually meant a 
condition of sudden onset, resulting from in- 
jury, ])ain, fright, or vio]<mt emotion, and 
characterized by im»re or less complete loss of 
consciousness, with a feeble circulation and 
respiratioji. Jn other words, “ shock,” as so 
understood, difTered from ** fainting ” only in 
severity and ]iersist(uce. 'TJiere is no difference 
of ojjiiiion as to the nervous origin of this tyjw; 
of efTect. Jt is essentially a reflex inhibition, 
tJie heart being inhibited through the vagus 
nerves, the tone of the arteries by reflex action 
througli the vaso- motor centre, and the effect 
on the resj)iratory centre being probably, for 
the most part;, a secondary result of the failing 
circulation. In such a condition the blood 
tends by gravity t ;0 accumulate in the relaxed 
vessels of the spluneliiiie area, so that mere 
]>osture has a large influence on the genesis or 
the relief of tlie eondition. “ Collapse," on the 
other hand, was the term applied t(» a more 
l)ersistent and progressive defect of the eiriu- 
latiun, which might arise from u variety of 
causes : it might follow a jjrolonged and un- 
relieved “shock” or might be the result of 
very severe hauioiTliage. of i»oisoning, or of 
infection. 

In recent yesara, largely under the influence 
of (Vile, there has been a tendency to invert 


the application of these terms. The sudden 
inhibitory phenomenon Oile called “ colla^,” 
reserving the term “ shock ” for the condition 
which he could produce in anaesthetized animals 
by various kinds of traumatism, and which in 
its gcmeral features undoubtedly corresponded 
more closely with what had earlier been called 
collapse. This use of the nomenclature has 
}>crsisted in most subsequent writings based gn 
experimental work, and the whole controversy 
wliicli has arisen concerning the nature of 
“ shock ” has centred round the physiological 
nature of this persistent, progressive circula- 
tory deficiency. 

During the late War surgeons studying the 
effects following injuri(5s again distinguished 
two conditions. One was of rapid onset, ob- 
viously of nervous origin, and was charac- 
terized by (‘ardiac and vaso-niotor inhibition. 
It might be, but seldom was, directly fatal. 
I'sually tlic woiindei] man nu-overed from this 
<*ojidition. It was suggested, w'ith good show 
of reason, that it rcj)res(mted a protective 
reflex, the low blood-pressure tending to stop 
further luemorrhage until the wounded vessels 
biHMine closed by thrombi. At a later stage 
another and more serious eondition might 
d(»velop, wliich superfi(?ially reseiiibled the first, 
both being due to failure of effective circula- 
tion, but which show^ed no tendency to sponta- 
neous betterment, becoming })rogressivcly more 
severe and (‘tiding fatally in d(‘fault of eflicient 
treatment. Military surgeons, in writing of 
these conditions, have avoided the ambiguity 
of the terms “ shock ” and “ collapse,” and have 
distinguished them as “ primary shock ” and 
“ secondary shock.” 

Before considering the treatment of these 
conditions it is necessary to consider the nature 
and cause of secondary shock in greater detail. 
It is agreed tliat the central feature of the 
condition is the deficiency of the circulation, 
and that this deficieiKty is not due to direct 
weakening or inhibition of the heart's activity, 
but to dcfe(;t of out])ut from the left side, 
owing to inadequate return of the blood to 
the right side of the heart. So far as the out- 
put of tlie heart is concerned, the effect is very 
similar to that caused by a severe haemor- 
rhage. But coneerning the cause of this fail- 
ure of the return of blood to the right auricle, 
opinion is still divided. There are some who, 
following C-rile, ascribe it to fatigue of the 
bulbar eentrtw as a consequence of over- 
stimulation. The result of this, it is suggested, 
is to produce slow’ly and persistently an effect 


194 



SHOCK AND COLLAPSE 


on the distribution of the blood similar to that 
which, in primary shock, is produced by in- 
hibition in a more rapid and evanescent form : 
the arteries in the splanchnic area gradually 
lose their tone as the vaso-motor centres 
become fatigued, the blood tending to be 
pooled in that region instead of returning 
normally to the heart. According to this view 
the low blood-pressure causes absorption into 
the vessels of fluid from the tissues, so that the 
blood is more dilute and the volume in the 
system actually in<;reased, though the volume 
reaching the heart and expelled by it at each 
beat is so seriously diminished. The alterna- 
tive view, for which evidence accumulated 
during tlie War, regards a diminution of the 
volume of blood in effective circulation -an 
“ oligsBiiiia " as the central feature of the 
condition. This is accounted for partly by a 
loss of plasma from the vessels, producing a 
concentration in respect of c.orj)usclcs, diminu- 
tion of volume, and increase of viscosity ; 
jiartly liy a loss of blood from currenev owing 
to its stagnation at tin? perijiluTy in lelaxed 
ca]»illaries. 

Several tlu‘ories again have been advaiK'cul 
as to the cause of this condition of partially 
stagnant circulation, each giving rise to sug- 
gestions for appropriate treatment. Some have 
held that it consists in a deficiency of carbon 
dioxide in the blood, resulting from over- 
activity of the respiratory centre in response 
to sensory stimuli. The administration of air 
or oxygem mixed with an excess of carboTi 
dioxide has accordingly been recommended. 
Others have regarded the depiction of the 
alkali-reserve of the plasma, which undoubtedly 
occurs in this as in any (*.oiidition of defective 
circulation, as the cause of the progressive 
failure. They have accordingly recommended 
the injection of solutions of sodium bicarbonate 
into the blood-stream. The all-too-abundant 
opportunities which the War afforded for study- 
ing cases of ** secondary shock ” produced no 
convincing evidence in favour of either of these 
views. y<»t others have regarded emboli of 
fat, liberated from damaged tissues into the 
blood-stream, and obstructing pulmonary capil- 
laries, as a most impoitant cause of the con- 
ditiou. There is no room for doubt that this 
form of embolism can b(‘ produced by vio- 
lence, and the symptoms which it sometimes 
eausea are such as might easily be confused 
with those of secondary shock. Experience 
during the War, however, failed to justify 
the attribution to fat-embolism of a general 


significance as the cause of this type of con-> 
dition. 

The tendency of much rec^ent observation has 
been to indicate the inifiortance of a factor of 
a different kind, namely, the absorption from 
injured tissues of the toxic products of auto- 
lytic change. There is no doubt that cleavage 
products produced from proteins by the action 
of fcirnumts or bacteria can produce a condition 
in many ways resembling the secondary shock 
described by military surgeons. Tlie effect 
appears to be due to a weakening of the normal 
tone of the cajnllarics and to an abnormal 
permeability of their walls, so that tin* blood 
tends to stagnate at the periphery and its 
])lasiua to leave the system. The recognition 
of this factor brings se(*ondary shock into rela- 
tion with the state of collapse* ]»roducod by 
severe bacterial toxaMnis, such as occurs iu 
cholera. 

While there is a good deal of evidence in 
favour of rc'garding such a traumatic toxieinia 
as the central factor of secondary shock 
following wounds in war, many c(»iitribuiory 
factors have bc<‘n nvognized. ilteniorrhage, a 
compli(‘aiion presejd. in tin* vast majority of 
cases, would obviously accentuate a condi- 
tion due to lack of blood in effectiv(‘ (jurrency. 
(\)ld, which of itself has a de])resHant effect 
on caj)illary tone; Jack of tluids, impairing the 
natural power of restoring the blood-volume by 
absorption from the ti.ssues ; anajstlie^tics such 
as chloroform and ether, widen have been shown 
experimentally to accentuate the eff<jct of toxic 
products from the tissues ; fatigue, and pain, 
which by exhausting the vaso-inoior eentre 
weaken its effort to comjmusatc for deficient 
blood-volume by arterial constriction — all these 
probably j»lay the part of accessories, and have 
an important bearing on preventive, and re- 
medial trfsatment. 

The jirobJcrn of most immediate interest is 
to discover how far the conclusions derived 
from the study of shw^k in war are ap])lic.ab]e 
to the conditions arising in civilian life, to 
which that tpTin has been applied. As regards 
the “ j)rimary ” shock, no special difficulty 
arises. The condition of inhibition following 
the accidents of j)euce differs in no important 
resj)ec.t from that following wounds in war. 
The treatnjcnt is on obvious and wtdi-recognized 
lines -the recumbent j)osition, with the foot 
of the couch or stretclier raised, to neutralize 
the tendency of the blood to accumulate in 
relaxed abdominal vessels ; removal of any 
impediment to or restriction of respiration ; 
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the application of external heat ; massage of 
the limbs to assist the return of blood to the 
heart. Effort should, of course, be made to 
seciure torn vessels of any size before restora- 
tion of the blood-pressure, which might other- 
wise be accompanied by ren(*wed hfiBmorrhage. 
Extract of the infundibular lobe of the pitui- 
tary body, injected into the muscles or into a 
vein, is ofticn of th«* greatest value. 

There are doubtless cases also in civil life, 
resulting from severe injury, in which, on 
account of much liaemorrliage or failure of the 
restorativ(» r<'a<*tion, a ])rimary sliock t<‘nda to 
merge into a secondary shock similar to that 
seen in war. Tlie ]iosition is more doubtful 
with regard to the iin])ortaiit condition known 
as “ surgical shock ” or “ postojierativc shock.” 
There are those who, wliile admitting tiie 
tox8Dmi(; (‘lenient in tlie wound-shock of war, 
w'oiild nuiintain that the*, shock following 
operation is essentially a fatigue of the n(u*ve- 
centr(\s. Fortunately, th(‘ concojition adopted 
as to the precise* mechanism by which the con- 
dition is ])roduced does not seriously affect 
tlie indications fm* treatment. 

It is now generally admitt<‘d that the projKU* 
treatment of surgical shock is its jin*- 
vention. Jiecent experience has given some 
indications of value in this direction. It is 
ckiarly desirable that the system should not 
be dephdicd of fluid in anticipation of o])era- 
tion, and the fasting and juirgation, wJiich arc 
items of the usual jire^iaratory routine, have 
undoubtedly often been carried to exccjss. 
Maintenanci*. of th<» body temjierature during 
o])eration is an imjiortant ])oint, to which in- 
sufficient attention is frequently given. The 
amount of blood lost by ha»morrhage during 
operation is habitually under-estiinat(‘d, and 
some recent actual measurements have given 
surprising results. Tlie effect of aneesthetics 
such as ether and chloroform needs more care- 
ful consideration than it has hitherto received. 
Experience during the War has enqihasized 
the serious danger attending their use* in cases 
which arc already toxa;niic. (Vile, on other 
grounds, had advocated the substitution of 
nerve-blocking with local ana;sthetics (anoci- 
association), and nitrous oxide to jiroduce un- 
consinousness, as imi(*h less liable to jiroduce 
shock. It is not iinprohahle that ilic absence 
of ether or chloroform was a more significant 
factor in the success of his method than the 
complete cutting-off of the imjiulses from the 
field of operation to the nerve-centres, to 
which he attributed importance. In any case. 


it cannot be doubted that, when shock is to 
be feared, nitrous oxide with oxygen is the 
ansesthctic of choice, combined, necessary, 
with local anaesthesia to secure immobility. 

If, in spite of preciaution, surgical shock 
appears, its treatment must depend to some 
extent on the jirecise nature of the condition. 
If arterial relaxation, whether due to inhibition 
or to fatigue of the nerve-centres, is an im- 
jiortant factor, the pituitary (infundibular) 
extract is likely to do good, and might in any 
case be given a trial. Strychnine and alcohol, 
formerly the recognized r(‘medies, are fairly 
gcmcrally admitted to possess no value. If 
the condition is chiefly a toxeemic oligacmia, 
jiituitary extract is unlikely to have any value. 
'J'lie treatm(‘nt must be directed to restor- 
ing the volume of the (;irculation. Warmth, 
and water in large quantities -by the mouth 
if the patient can retain it, otherwise by the 
n^ctuiu -should be given a good trial, but not 
for too long. The condition, if not soon re- 
lieved, is liable to pass beyond remedy, and, 
if the patient docs not soon show signs of 
rallying, recourse should be had to intravenous 
injection. For this ])urposc saline solutions, 
such as Ringer's fluid, with or without adrena- 
lin, which previously were in general use, bc- 
eaiiic thoroughly discredit(‘d during the War. 
"J'he effe(jt is only temporary and often the 
patient is then worse than before, the additional 
fluid rapidly leaving the system cither by the 
kidneys or into the tissues. The case should be 
treated like one of liaunorrhagc, and, whiitlier 
blood has actually been lost from the body 
or not, liuman blood should be infused if 
obtainable (^ee Transfusion), ot, failing that, 
a saline solution containing an osmoti(‘.ally 
at'tive colloid such as gum acacia. The solu- 
tion recommended by Bayliss contains 6 per 
cent, of the gum with 0-9 per cent, of sodium 
chloride. If a compatible donor can be ob- 
taint^d, transfusion of unaltered blood can be 
carried out with Kimpton’s paraffined collecting- 
tube, or the blood can be mixed with solution of 
sodium citrate and glucose, jj Dalk 

8IALORRHCEA (see Saliva, Anomalies of 
Secretion of). 

8IDER08I8 (see Tneumonoconioses). 

8IQM0ID08C0PY. — The whole rectal canal 
and the lower portion of the sigmoid loop can 
be examined by a sigmoidoscope. This in- 
strument is a straight, hollow, plated metal 
tube, just over a foot long. It is provided 
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with an obturator which enables it to be passed case with rectal symptoms, i.e. the passage 
through the anus without pain or difficulty, of blood or mucus, rectal discliargo, chronic 
The illumination is provided by a small electric diarrhoea, increasing and obstinate (‘onstipa- 
light which is passed to the inner end of the tion, alternate attacks of diarrhoea and con- 
tube and is attached to a thin rod fixed to a stipatioii, sigmoidoscopy will be of use. By 
fitting at the observation end of the tube, tliis means a small piece, of any rectal growth 
The electrodes are attached to the fitting ; this can be removed for microscoj)y, or a topical 
also has a side opening (controlled by a tap) application may bo made to an ulcer on the 
to which the rubber tube of an inflation pump rectal wall. Strictures in the lower sigmoid 
can be affixed. A glass eyepiece is fitt(id at and ulceration high up in the rectum can be 
the end. Long narrow' sponge-holders are observed. 

provided. (Fig. 89.) Appearance of the normal rectum. — The 

Position of the patient.- Either the lateral, normal rectal mucosa is dark red i]i a])pear- 
the lateral -})rone, or the lithotomy position may ance, and the lumen of the canal easily dis- 
be used. When little as- 
sistance is available the 
lateral -prone |)osition is 
probably the best. 

An»3thetic.-- The ex- 
amination may be (*on- 
ducted without anaes- 
thesia, but in sensitivt' 
subjects it is better to 
giv(i a general anaesthetic. 

Technique.- 'Fhe tubt* 
is fitted with the ob- 
turator ; the rounded end 
is well lubricated with 
vaseliii or oil, and gcuitl y 
introdu(;ed through th<‘ 
anal oi)ening. »So soon 
as the end is well in the 
canal the obturator is 
withdraw'!!, the light in- 
troduced, the electrodes 
are attached to the fit- FijJ. 89. — The si^incMdoBcope. 

ting, the rubber tube of gr«.i....ted tulii* wilh ImniMii’llnwH uttaclM-il ; u, tlu* obtni'iiLor ; i, itid r:iir>inK 

the inflator is affixed. tin- at distal, uml Um triiiiirmlB al proximiil ••ml ; i>, flu- appluatiir, 

and the eyepiece jiut on. 

Before pushing the tube any further uj) the. tends as tlu* inflator is used. 1 he folds of 
rectum the canal is inflated gently by sque<*zmg Houston can be readily icb^ntified. When the 
the inflator. The eletitric. light is turned on, lumen do(*.s not dilute*, eith<‘r the e*nd of tiu! 
and the observer looks through the eye|»iccc tubt*. is jiressed too c.losely against the rectal 
and pushes tlu* tube on into tlu* biinen of the wall or a stricture is ])resent. 
canal as it o])ons out under inflation. In no The imjiortant points to remember in the 
circumstances must the tube be pushed on use of the sigrnoidoseojKi arc that one* should 
without seeing clearly the lumen into which ncv'cr ])usfi the instrument on w'ithout seeing 
it is to jiass. the i>assage clear, and that force should never 

The tube can be ])a.ssed up 10 12 in. If be usc*,d. Zachahy CoI'K. 

any mucus or fflw-al material obscures the 

view, it must be wiped aw'av by a ]iiece of gauze 8ILI008I8 (fice Fnkumoxoconioses). 
or w'ool introduced by the^ sponge-holder. 8INQER»8 NODE8 (.wc Chronic Larvn- 

Indications for use of the sigmoidMCope. - LARYNcms). 

Anections of the anal (*.anal are w^ell enough 

observed with one of the various forms of small 8INU8 ARRHYTHMIA {saa Heart- BEAT, 
proctoscojje or sj)ecnluin. In. any doubtful Abkokmauties of). 



‘97 




SINUSES 

8INU8E8. — Narrow tubular tracts openiug 
on tlic surface of the body at one end, and 
leading down to a focus of infection at the 
other. Sinuses fail to heal for several reasons. 
There may l)e stagnation of discharge so that 
infected exudations becjoine ])ent up and pre- 
vent re])air. Tliere may be constant reinfec- 
tion, or too mucJi movement to allow of closure, 
as in sinuses in the ano-roctal region. There 
may be a foT(»ign body, an unabsorbed ligature, 
or a dead j)iec(» of lione at the bottom of the 
sinus, or ther(^ may exist a tu})erculous infec- 
tion of its walls. Tuberculous sinuses are very 
difficult to lieal. They niay frequently be dis- 
tinguished clinically because their orifices are 
surround(d by bluish, often uiiderinined, skin 
and the discharge is watery, whereas in a 
.sej)tic sinus the nioulh is usually surrounded 
by red ])outing granulations, and thick jms 
exudes. The downgi’owth of epithelium from 
Ihe mouth of a sinus will efTectually prevent 
closure. 

Treatment, liest is iinj)ortant, and is 
obtained, aeeording to tlie situation of the 
sinus, by s[)lintiiig a limb, the a])] plication of 
a tJiiek layer of wool and bandage to the neck, 
or the. division of the anal sjihine-ter. Next, 
it is imj)or1ant to search for a foreign body 
<»r necrosed pi(*ee of boii<* a1. the bottom of 
the sinus ; this must be done under unajs- 
thesia. At the same time free drainage must, 
if jiossible, be ])r(»vided by eonverting the 
tunnel into an t»ja‘n groove. A jiostojierative 
sinus dii(‘ to the retentiem of an infected suture 
will uhvays close when this is removed. If epi- 
thelium is spreading from the surface over tlie 
walls of th(j sinus it must, be curetted .away. 
After any c)j)(M'ation tlie wound should be 
jiae.ked w’itli gauze to induce healing from the 
bottom. 

]ieck\s bismuth ])aste iujvvtUm is usidul both 
for tracing tlie course of a fistula by skiagram 
and as a e.urative measure. When injecting 
a sinus, jilace the ])atient so that the jiioiitli 
of the sinus lies iijijiennost. Tliis will allow 
the air in it to escape. After the sinus has 
been injected, a dry Meiile dressing should 
be ujiplied. A good deal of the paste will 
have escaped in twenty-four hours. It is not 
intended to be retained, and if it has not come 
away from a large sinus, such as that asso- 
ciated with an unhealed eiupyenia cavity, in 
five days, it should he drawn out by suction. 
Several injections may be necessary to attain 
success, but w'hcn the purulent discharge has 
been replaced by a serous exudation it is not 
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necessary to reinject, for the sinus will usuaUy 
heal. Beck’s method is useful in tuberculous 
as well as septic sinuses, but it is useless to 
cnijiloy it if there is a foreign body in the 
sinus. Apparently it acts by setting up an 
intense leucocytosis in the walls of the sinus, 
by which the infecting organisms are killed. 

Ionization with zinc ions has been used for 
sinuses with a certain amount of success. The 
anode, made of a zinc rod, is thrust into the 
sinus, filled wuth 1 -per-cent, zinc sulphate or 
packed with gauze soaked in this solution. A 
weak current of 2-10 ina. is sulFicient; it 
should be i)assed for fifteen to twenty minutes 

C. A. Pannett. 

SINUSES, ACCESSORY AIR, DIS- 
EASES OF. — Under this head wull be con- 
sider(»d — 

1. Diseases of tlie Frontal Sinus. 

2. Dis(*asos of the Ethmoidal Cells. 
Diseases of tlie Maxillary Antrum. 

■I. Diseases of the Sphenoidal Sinus. 

1. Diseases of the Fkontal Sixus 

Acute Suppukatjon. — Any acute or clironic 
inllammatory condition in the nose may cause 
acute su])j>urali()n of the sinus by direct ex- 
tension into it ; this is especsially apt to occur 
in tlie acute rhinitis associated with such dis- 
eases as influenza and scarlet fever. Some 
<*ases follow direct injury to the sinus. 

Symptoms.-* Pain and a fei^ling of ten- 
sion in the sinus always occ.ur, and frequently 
also severe frontal headache ; jnevssure on the 
anterior wall of the sinus or on the inner angle 
of the orbit will usually elicit intense pain. 
A purulent discharge from the affected nostril 
is eoiiijilained of by some jiatients ; sometimes 
this dis(*harge is intermittent in cliaracter, and 
with each appearance of pus the local symptoms 
may be slightly relieved. 

In some cases redness and unlenia appear 
over the affected sinus and in tlie upper eye- 
lid on the same side ; and occasionally even 
an abscess is found over the anterior w’all of 
the sinus. 

The temperature is alw^ays raised, the fever 
being accomxianied by general malaise and 
perhajis by rigors. 

Diagnosis. — Exami nation shows that the 
nasal mucous membrane on the side affected 
is in a state of acute inflammation, which is 
especially severe over the anterior end of the 
middle turbinal bone. If the opening of the 
sinus is not obstructed, pus is seen passing 
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from under the anterior end of the middle down 
over tlie body of the inferior turliinal bone. 

Treatment .-“-If the disease is encountered 
in the early stage, rest in bed, combined with 
frequent inhalations of menthol, eucalyptus, 
and compound tincture of benzoin, often gives 
relief. The anterior end of the middle tur- 
binal bone should be removed at once under 
cocaine or a general ansesthetic, as its renioval 
not only assists in the free escape of discharge 
but also enables the frontal-sinus catheter 1o 
be inserted more easily. The sinus should be 
washed out once daily, or more often if neces- 
sary, until the malady is cured. 

When the symptoms show no sign of abat(‘- 
nient, when they are increasing, or '\\licn there 
is definite swelling or (rdema over the sinus, il 
should be oj)encd up at onc(». Tin* operation 
is a dangerous one, and, if it is not carried out 
skilfully, osteo-myelitis of tin? frontal bone 
or intracranial complications are v(»rv apt to 
occur ; the general i)ractitioner witliout sp(‘cial 
experience is therefore advised not to at t cm j it 
this operation. 

If seen in its (‘arly stages and tn^ated (*n(‘r- 
cetically the condition usually sotth*s down 
quickly. Home eases, however, develop sep- 
tica3mia, thrombosis of the cuvernous sinus 
secondary to comjdieating orlntal cellulitis, or 
intracranial conditions which prove fatal in 
spite of operative treatment. 

Cnuoxic SiTiu*iTKAT[ON. — Tlic same condi- 
tions wlii(*h produce acute sup])UTation in the 
sinus may lead to chronic suppuration. 

Symptoms. -Nasal obstruction is coin- 
])laincd of in most cases, owing to tlie enlarge- 
ment of the anterior end of the middle and of 
the body of tlie. inferior turbinal bones wJiicIi 
usually takes jilace. A purulent discharge is 
also jireseiit ; it is often greatest wJien the 
patient gets up, the pus wliieh li«as collecteil 
ill the sinus during the night lieing then able 
to escape. Frontal beadache is usual and is 
most severe wh«m then*, is olistructiori to the 
free escape of discharge. Tiuidcrness on firm 
pressure over the anttTior ^^all of the sinus 
and over the inner part of the roof of the orbit 
may be present. 

Most patients also complain of symptoms 
such as general malaise, pallor, pains in the 
joints, etc., due to the absoryition of toxins. 

As the ethmoidal cells and the antrum almost 
always become infected in the later stages of 
the disease, symptoms re.sulting from tlieir 
involvement may be superadded. 


Diagnosis. — It must be remembered that 
the presence of pus under the anterior end of 
the middle turbinal bone is diagnostic of sup- 
]>uration in one or all of the anterior group 
of sinuses ; to make an accurate diagnosis it 
is therefore necessary to wij>c away any yms 
W'hicli may be present in this region ami, 
after the application of cocaine, to insert a 
frontal-sinus catheter. Air should tlicn he 
blown gently into the sinus, and if pus is 
present it will be s(‘en to liubble out round the 
catheter. 

If the anterior end of the middle tiirbinal 
bone is miicli enlarged and interferes with the 
yiassage of tlic catlieter it should be rimiovcd. 

Where tlie fai*ilitics exist, should then* he 
any doubt in regard to the diagnosis, an X-ray 
jiliotograjili may he 1alo*n and is sometimes 
helpful, the diseased sinus Ixnng hnind to have 
a blurred outline when ccimparcd with the nn- 
afTected ont‘. 

Treatment. -1'he anttM-ior end of the middle 
turbinal bone slmiild always he remov(*d and 
the sinus waslusl out ihiily with a weak anti- 
septic lotioii ; a large nnmher of cases read- 
well to this form of treatment. 

When the symptoms yiersist or are oliviously 
getting ^^orse, surgical trcatnu'nt must he 
undertaken. 

A general ]>rai*titioner who lias n/it liad con- 
siderable exp(*rience in o[ierating for the radic-al 
cure of this condition is strojigly ail vised not 
to at tern jit any of the ”arions operations 
wliicJi liav(‘ Ih*cii devised, for the results rniglit 
jirovc far from sal isfaetory. 

MrcocKLK. This ronditi<in is occasionally 
met with, and usually appears as a jminh'ss 
soft swelling at the inner anirle of one* or both 
orbits. Fluctuation and even ‘‘ cgg-shcll 
<*rackJing can sometimes be <*rK*it((l. The cv<'- 
ball is displaced downwards and outwards, and 
where the nnicnccle is large miic.li deformity 
is yiroduced. (’oniplete excisiciii is tin* only 
treatment. 

2. Disioasks of Till-: KTHMoinAn (.'ki.ls 

Acittk Siii'CiTKATio.v. This is always caiiseil 
by lUreei extension of some infective process 
from the jiose. 

Symptoms.- The symptoms most com 
monly comyilained of are yiairi and a feeling 
of tension at the inner angle of the orhit, 
af:coni])ani(‘d by frontal or occipital headache. 
Nasal obstruction somclimes results from 
swelling of the iidlamed nasal iriucous mem- 
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branc, and a muco-purulcnt or purulent dis- 
charge is usually present. As a rule thcrcj is 
a rise of teni])eratuTe accompanied by malaise. 
A frequent comj)lication is orbital cellulitis, 
which manifests itself by the onset of oedema 
of the eyelids, displacement of the eyeball, 
chemosis and j)roptosis. 

Diagnosis*" If the anterior group of cells 
is involved, pus is seen under the anterior end 
of the middle iurbinal bone, whereas if the 
j)osterior grou]) is affected it is seen ])aasing 
down over the middle tiirlnnal bone by anterior 
rhinoscopy, and over the ])o.sterior end of the 
same bone by an examination of the post- 
nasal si>ace. The nasal mucous mtunbrane is 
in all cases found to be in a state of acute 
inflammation. 

Treatment* Inhalations of (‘ompound tinc- 
ture of benzoin and menthol should be ordered 
in all cases, and as much as possible of the 
middle turbinal bone removed to allow of as 
free drainage as jjossible. 

Whcui syjn[)toms of orbital cellulitis are pre- 
sent it is necessary to ojjcn up the orbit at 
its inner angle and to deal with the ethmoidal 
cells by the combined orbital and nasal routes. 

Most cases s(*ttle down quickly with appro- 
jiriato treatment ; some, however, become 
chronic, and, should the orbit become involved, 
blindness may follow, or thrombosis of the 
cavernous sinus or meningitis may cause the 
disease* to terminate fjitally. 

CjiKOMc Sui'i'i’JiATiox. Owing to the com- 
plicak'd nature of the ethmoidal eells, acute 
sup])uration in this region is very a])t to be- 
come subacute and finally clironie. in ebaraeter. 

Symptoms* — ratientscojn|)laiii of a mueo- 
jmrulent or ]>uruh*nt nas;il or postnasal dis- 
charge aceomjtanied by crust - formation ; if 
j>olyi)i arc present, or if there is enlargement 
of the turbinal bones, nasal obstruction occurs 
ill varying degrees. 

There may be frontal or occipital headaches, 
es])ecially when poly])i or enlargements of the 
middle turbinal bone ])reYent the free discharge 
of jms from the affected cells. Tenderness is 
present on j)ressure, in some eases, at the inner 
angle of the orbit. 

Aural, pharyngeal, or laryngeal complica- 
tions sujierveiie sooner or later in the cour.'*e 
of the disease. Both the antrum and the 
frontal sinus are very a])t to become infected 
in the later stages. 

Diagnoui.—Pus is seen in the positions 
described under Acute Suppuration. Either a 


single polyp or polyjri in large numbers may 
be present. The anterior ends of both the 
middle and inferior turbinal benes are usually 
enlarged, and crusts may be seen adherent to 
them. 

When the disease has been present for a 
considerable time the turbinal bones become 
atrophied, and the conditions found by anterior 
and j)ost(5rior rhinoscopy resemble those de- 
scribed under Atrophic Rhinitis in the article 
on Rhinitis. 

Treatment* — AW cases should be treated 
by the removal of as much as possible of the 
middle turbinal bone, and the breaking down 
of as ]nany ethmoidal cells as are accessible, 
so as to establish free, drainage. Following 
tbi.s, a doiK'.bc of normal saline solution should 
be used morning and evening, followed by a 
sj)ray of 5 jxir cemt. in(*nthol in jiaroleine, or 
of the following : - 

19 Menthol gr, viii. 

01 . cucalyp. llliii. 

01. cinnam. n|^iii. 

Paroleinc ad 51. 

1'he disease can rarely be cured, but the 
sym])toms can be very much relieved. 

3. Diskasks of thk Maxillauv Antrum 

AcnjTE NoN-siii*ruRATivK Inflammation.' - 
Tnfectitm from the nose is the causative agent 
in all eRS(‘S. 

Symptoms* Pain in the uffe(‘t(*d antrum, 
neuralgia, and a feeling of tension are usually 
complained of. In some eases sudden gushes 
of cl(*ar fluid from the nose occur, with a 
temporary relief from the symptoms. 

Diagnosis* — The nasal mucous membrane 
is seen to be acutely inflamed. Transillumi na- 
tion may in some eases assist tlie diagnosis, 
but is most iinrelinbh*. 

Treatment*— Usually if the antrum is punc- 
tured under the middle of the inferior turbinal 
bone and the fluid draw'ii off, the condition 
rapidly settles down. Repeated punctures are 
sometimes necessary. A spray of 5 per cent. 
im»thyl salicylate in ])aroleine should be used 
every day until the inflamed condition of the 
mucous membrane has resolved. 

Acute Suppuration. — The infection is usu- 
ally from the nose or from a tooth. 

Symptoms* — The onset is sudden ; there 
is acute pain in tlie antrum, with headache and 
neuralgia, tenderness on })ressure over the 
canine fossa, nasal obstruction, and a muco- 
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purulent or purulent discharge from the nose. 
There may be oedema and redness of the tissues 
externally. The temperature is usually raised. 

Diagnosis. — Tlie nasal mucous membrane is 
always acutely inflamed, and if a discharge is 
present it will be seen escaping from the antrum 
under the anterior end of the middle turbinal 
bone. In some cases, if the pus is wi])ed away 
and the })atient tilts the head well over towards 
the opposite side, it will aj^pear again in large 
quantities. 

In some very acute cases actual bulging- in 
of the outer wall of the nose takes place. 

Treatment. — ^Aftcr the middle third of the 
inferior turbinal bone has been removed, the 
antrum should be punctured with a Lake's 
mastoid gouge so as to establish free drainage ; 
failure to ])rovide free drainage is the reason 
why so many cases become chronic. 

Aft(‘r-tr(!atnient consists in washing out the 
antrum with normal saline solution daily until 
the condition has coiujdetely settled down. 

Diseased teeth must be removed, but in no 
circumstance must the aiitj’um be ])unctured 
through a tooth sock(‘t, otherwise the disease 
will certainly bec.ome chronic. 

When the neuralgia is severe, as])irjn usually 
gives great relief. Most cases react to treat- 
ment very rapidly. 

Chronic Sm*i»ruATrox.- As in the acute 
form, this disease originates in infection from 
the nose or from a tooth or teeth. 

Symptoms. The symptoms most often 
complained of are a ])unileiit or miico-jmruleiit 
nasal discharge, frontal headache, nasal oh- 
stniction, pain in the antrum, crust-formation, 
and sometimes a bad odour. 

Aural, pharyngeal, and laryngeal complica- 
tions are almost always present when the dis- 
ease has existed for any lengtli of time, and 
general symptoms, such as indigestion and a 
feeling of general malaise, may occur. 

Diagnosis. — Pus will be seen in the 
tion already described in connexion Avith tl.<* 
acute form. In the early stages there is usually 
enlargement of the antejrior ends of Die jiiiddh* 
and inferior turbinal Ixmes, l)ut as the disease 
progresses an atrophic condition often super- 
venes. In rare cases j)olypi arising from within 
the antrum may be seen in the nostril. 

Transilluminathn lest . — In cases of suppura- 
tion the bright crescent of liglit under the orbit 
is either dimmed or completely obliterated. 
The test, taken by itself, is most unreliable, as 
it is po.s.sihle to get a bright crescent of light 


in an antrum full of pus, and a normal antrum 
may show no light reflex whatever. The test, 
therefore, is only of value when its results 
confirm what has already been ascertained by 
a careful review of the symptoms and by 
anterior rhinosc-opy. 

The practitioner must always make certain 
that any dcntiil plates have been removed 
before the transilluiiiination test is a])]:)lied. 
When there is any doubt in the diagnosis the 
antrum should be punctured and washed out ; 
the ])resenco of ])us will confirm the diagnosis. 

It must be remembered that the antrum is 
very apt to become infeeted in cases of frontal 
and ethmoid sinus sujqmraiion, and therefore 
the presence or abstmee of suj)puration in 
these sinuses must bo ascertained before any 
treat ment is carried out. 

Treatment.- The radical operation, com- 
bined with the rt‘moval of any carious teeth 
which may be present, is the only cure for the 
condition when it lias been present for a con- 
siderable time. VV^Ium it is of more recent 
origin tJie intrauasal operation is indicated. 
Afler-treatinent consists in ilie use of a saline 
douc he morning and evening, followed by a 
sjiray of 5-j)er-C(*nt. menthol in jiaroleine in 
cases where there is any crust formation, 

Antrat. (,Vsts. Some cysts in .the antrum 
arc due to <legeneration of portions of the 
lining mucous membrane, but most of ilieni 
are dental in origin. Tlie «yrnptoms are not 
usually severe, in most c*ases only a sw(‘lling 
of the anterior w^all of tlu^ antrum laung com- 
plained of. Sometimes a typical “ egg-shell ” 
<*raekling can be obtained on palpation, t'om- 
jilete exeisiou of the cyst must be uiiderlaken 
ill all cases. 

4. DiSKASKS of 'JIIK SrilKNOHMI. SlNfTS 

A(’Utk SrriTUATio.N. This condition is 
eansed by tlie sjiread of infective processes 
into the. sinus from the nose or post nasal 
s])a<*e. 

Symptoms. — There is oeeijiital or frontal 
heudarhe of sudilen onset, accompanied by a 
sense of tension and jiain at the hack of the 
orbit. A purulent or mueo-|)uruient postiiasal 
discharge is sometinu's present, (ilcneral syiiiji- 
toms such as rais«‘d t«!rn|)eraturc uiid severe 
malaise arc u.siially in evidence. 

Thrombosis of the cavernous sinus is very 
apt to comjjlicate this condition, in which case 
blindness, fixation of the eyeball, proptosis, 
cheinosis, dilatation of the pujiiJ, acconijianied 
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by intense headache, rigors, and very high 
temperature, arc follow^ by the onset of 
symptoms of meningitis ; the condition is 
always fatal. Meningitis may also occur in- 
dependently of thrombosis of the cavernous 
sinus. 

Diagnosis. — By posterior rhinoscopy pus 
may be seen passing down over the posterior 
ends of the middle and inferior turbinal bones 
on the affected side, while by anterior rhino- 
scopy pus may be found passing down over 
the body of the middle turbinal bone. In 
most eases the nasal mucous membrane is 
acutely inflamed. 

Treatment. — Inhalations of compound tinc- 
ture of benzoin and eucalyptus or menthol give 
great reli(*f. The sinus must be washed, out 
by means of a sjjlienoidal-sinus catheter at 
fr(*cjucut int.(*rvals during the first few days. 
If the sym])to»ns do not react to treatment at 
once, or if in sj)ite of treatment they continue 
to increase in severity, free drainage must be 
c'stablishcd by the removal of as much of the 
ant-crior wall of the sinus as possible- -a very 
difficult and dangerous proceeding owing to the 
close proximity of the cavernous sinus. 

(^ases uncomplicated by sinus tlirombosis or 
meningitis usually redact wed to treatment. 

CnKONio SurpURA'noN. — 'Plie chronic arises 
in the same way as the acute variety. 

Symptoms.— Pain behind the eyes, and in 
some cases frontal or occipita.1 headache, are 
the symptoms usually complained of. ("rust- 
ing sometimes occurs in the ])ostnasal space 
owing to the drying of the discharge whiedi 
is always })resent in varying degrees ; decom- 
position of the crusts often iiujiarts a foul 
odour to the breath. 

Thrombosis of the cavernous sinus and men- 
ingitis arc the two complications most to be 
feared. 

Symptoms due to aural, idiaryjigeal, and 
laryngeal complications, such as deafjioss, tin- 
nitus, discliarge from the car, jdiaryngitis sicca, 
laryngitis sicca, may occur in the later stages. 
In these stages also the posterior ethmoidal 
cells are very apt to become involved. 

Diagnosis. — Pus is seen in the positions 
described under Acute Sup]niration, and the 
crusts arc often found adhering to the post- 
nasal and pharyngeal mucous membrane. The 
diagnosis is confirmed by the insertion of a 
catheter, when, on inflation, pus bubbles out 
of the sinus. X-ray photographs sometimes 
assist, but must be interpreted by an expert. 


SKIN, FIBROMATA OF 

Treatment consists in the daily washing 
out of the sinus and the use of an oily spray 
to prevent “ crusting.” Should resolution not 
occur, the anterior wall of the sinus must be 
removed to establish free drainage. 

G. N. Biggs. 

8INU8E81 CEREBRAL, THR 0 MB 08 I 8 

OF (see Cerebiial Sinuses, Throm- 
bosis or). 

8IRIA8I8 (^ee Sunstroke). 

8KIN, FIBROMATA OF. — Cutaneous 
fibromata, when multi f)le, have been called 
Molluscum fibrosum. They constitute an ill- 
defined group of which many insfances arc 
examphis of von Kecklinghawsen^s disease or 
neuro-fibromaiosis. As originally described, 
this disease included throe elements : (1) 

neuro-fibromata (fibromata) of the skin, (2) 
true nouTo-fibromata of the ])(»rij)lieral nerves 
(see Neuroma), and (3) multi j)le areas of 
pigmentation. There is often an associated 
mental defect of slight or greater degree. 
Examples are frecjuently oncount(ued in which 
one or more of the above elements are wanting. 

(1) The fibromata form pedunc*ulated or 
sessile tumours varying in size from a ])ea to 
an orange. When tliey are of large size the 
covering skin is coarsened fi-om dilatation of 
the pilo-sebac*eous orifices. As the result of 
injury, inflammatory reactions may be mot 
with. These tumours can often be iiivagin- 
ated by pressure, a process recalling the re- 
duction of a hernia. Occasionally a tumour 
assumes gigantic proportions, hanging down 
in large pendulous masses. Apart from the 
eflects of trauma already alluded to, the dis- 
order is painless, although by appropriate 
staining methods nerve-fibrils may be demon- 
strated in the growths. The number of these 
tumours varies in different easels, and may bci 
considerable. 

(2) True neuro-fibromata occur in the course 
of the peripheral nerves as multiifle painful 
nodules, but arc wanting in the majority of 
oases. (3) The third element, pigmentation, 
is commonly present, and consists of macules 
from the dimensions of a freckle to patches 
the size of the palm. The degree of pigmenta- 
tion is also variable, shades from light yellow 
to deep b^o^vn being seen. 

Strictly speaking, von Becklinghausen’s dis- 
ease is a congenital defect, although it may 
not become manifest until some years aftei 
birth. Once it is established, progress is con- 
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tinuous, new tumours appearing from time to 
time. Instances are recorded in which spon- 
taneous retrogression has occurred. 

Treatment. — ^Apart from surgical removal, 
treatment is unavailing. If considered de- 
sirable, prominent or inconvenient tumours 
may be thus dealt with, jj MacCobmac. 

SKIN, MALIGNANT GROWTHS OF. 

— In this article cutaneous (*arcinoma, in- 
cluding rodent ulcer and melanotic enreinoma, 
will first bo considered, and then sarcoma. 

Primary Cancer of the Skin 

Carcinoma of the akin is analogous to cancer 
elsewhere, cx<5ept that the iendtuicy to form 
metastases is less in evidfmcc. 'J'lic melanotic 
growths, however, do not conform to this 
general rule, their course being (‘liaractcrized 
by rapid and extensive di sac ruination. The 
disease may assume various forms, warty, 
papillomatous, or uletirative. Crusting and 
cicatrization arc features of the sup(U'fi(‘ial 
types. Jt should also be renicmb(Tcd that 
certain simple conditions such as senile kera- 
tosis and chronic ulceration may undergo 
secondary malignant change. 

Etiology.— Cancer of the skin is a relatively 
common c.ondition, and is met with in both 
sexes in middle life or later, b(»ing rare under 
the age of 30. Two types arc recognized, 
rodent ulcer and squaiiious-celled carcinoma. 
The former is most often met witli on the face ; 
the latter not infrequently arises upon some 
pre-existing affection such as lujms vulgaris, 
senile keratosis, bums— as in kangri eancer- 
or chronic ulceration. The well-known tend- 
ency for X-ray dermatitis to undergo malig- 
nant change may be mentioned, although this 
form of disease should now be, but rarely 
encountered, (dancer of the skin seems to 
be peculiarly prevahmt in some part.s of 
Australia. 

Pathology. — liodeiit ulcer and s(juamous- 
celled carcinoma have each characteristic mi- 
croscopic appearances. It will he rcunemhered 
that the epidermis comprises a basal layer of 
small oat -shaped cells, and above*, this several 
layers of larger polyhedral cells be?tween which 
intercellular fibrils can be seem. It is usually 
held that rodent ulcer arises from these* basal 
cells, and squamous-ccllcd carcinoma from the* 
larger polyliedral cells. In both vari€*tie8 the 
epithelium invades the corium, growing down 
in lobules or becoming detached as separate 
islands. Some cells may be CRiricd to neigh- 


bouring lymphatic glands, forming metastases. 
Hypertrophy of the sebaceous glands in the 
region of the growth is especially common in 
the cRse of rodent ulcer, while in both forms 
of growth marginal collections of plasma-cells 
occur. Cystic degeneration is met with in 
some forms. 

It is usually said that in rodent ulcer the 
degree of malignancy is less and lyinj)liatic 
contamination rarer tlmu in stjuamous-celled 
<*arcinoma, but the writer believes that too 
much stress has been laid ujK)n tliese differ- 
ences and that the two tyjJes are more closely 
allied than is generally held. The (*xplanalion 
of the exaggerated view of the malignau(‘y of 
squamous-celled ejiitJielioma would a]»])ear to 
result from tJio inclusion under that terra of 
two couditioiLS, squamous epithelioma of the 
skin ])rofier and scpiainoiis epithelioma of 
mucous mombrauos, e.g. those of t.i»iigiie and lip. 
While, llic mieroscojiical appearauees of these 
are the same, their clinical course is dif- 
ferent ; if the purely cMitaneoiis stjuanious- 
celled cancc*rs be considc*n‘d separately, it will 
be found that tliey differ but little in their 
clinical course from rodent ulcer, N«)r should 
the enlargement of lymphatic glands always 
he ac(*ej)t<*d as evidence of mi*tustasi8, for such 
enlargement is often inflammatory in cliaracter 
and due to se])sis in the primary growth. 

Symptomatology. — (1) Rodent ulcer 
(Plate ^). — This is probably ont* of the most ^ 
chronic of all forms of canc<*r The up])cr two- 
thirds of the face is the area nu»st liable to 
involvement, although the skin on any part 
of the body may In* affected. Occasionally tlic 
growths arc Jnulti])lc, two or more lesions 
being jiresent. In its earliest form the tumour 
is represeulcd by a small waxen papuh*, un- 
usually hard on palpation ; or the form of a 
ring may he assumed. Tiny vessels can fre- 
quently be observed crossing (»vcr the siirfacc 
of the growth. In the rare cystic variety 
translucid areas a|>j,cur from whicli fluid may 
be obtained ])y puncture. Tlien* is also a flat 
v:M*iely resembling a jnecc of card let into the 
skin. As the. growth advanc(*s, diff<*r(‘nt a]*- 
])earances arc met with according to ^^lleth<‘^ 
it extends sujjcrficially or deeply. In the 
former case, a central superficial ulceration 
occurs, usually with the formation of scar 
tissue.. The, characteristic hard rolled edg<5 
persists in tlie form of a cireh*, or Fegrnc'iits 
of circle. Crust-formation is a common fea- 
ture, and such mists may completely hide 
the underlying growth ; wlicn, therefore, a 
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crust is seen on the face of an elderly person 
it should be removed and the underlying 
t'onditioii carefully examined. In all cases the 
extr(»me hardness of the edge of the growth 
constitutes an iin|M)rtant diagnostic feature. 
The form that invades the tissues d(iej)ly pro- 
du(‘.es (;onsideral)l(‘ excavation and may cause 
extensive mutilation and destruction. Hard- 
ness of the edge is also characteristic of this 
variety. 

(2) Sauamons-celled carcinoma, though it 
may occur in apjiarently normal skin, more 
commonly develo]»s uj)on a ])rc-existing ab- 
normal state such as lupus vulgaris, chronic 
ulcer, tar or chemi(‘al clermatitis, or senile 
keratosis. Any ])art of tin* body may be in- 
volved, but the more usual sites are the pinna, 
neck, fac(», and back of hand, 'riie growth 
may be nodular, warty, or ulcerative. As in 
th(* case of rodent ulc(‘r, liardness of the edge 
of the growth is characteristic. Th<i warty 
form is more common on mucous membranes 
than on the skin, (llandiilar metastasis may 
be met witli. 

Diagnosis. Tiie age of the jiatient is im* 
])ortaiit in de<*idijig whether a gi’owth is malig- 
nant. or not. The site, and the characteristic, 
hardness of the edg(*, Jiiust also be consider<‘d. 
liodent ulc(‘r should be distinguished from 
sffphiliit and lupus vulgaris. In the former 
disease the destruction is deej)er as a rule, 
and the jirogress more rapid, and other evi- 
dence of infection may be obtained from the 
Wassermann reaction, from leucoplakia of the 
tongue, symmetrical enlargement of the epi- 
trcM'hlear glands, and other signs of syjdiilis. 
Lupus ruU/ans is of long duration, usually 
beginning in childhood. The juost certain 
methods of diagnosis rest upon the evidence 
of microsco])ical examiiiation ; and in any 
case of doubt a tiny ])ortion of the edge of 
the growth should be removed for this 
])urpose. 

Jn distinguisliing between rodent ulcer and 
e))ithelionia, a much more difficult problem is 
]»resenled. If the sepianious-celled cancer of 
mucous membrane be eliminated, it may be 
said that epithelioma is very often secondary 
to some other condition, such as burns, senile 
keratosis, soot- or paraffin-dermatitis, etc. In 
all varieties the hardness of the growtli is a 
characteristic feature. The presence of en- 
larged lymphatic glands does not necessarily 
prove malignancy, as has been ])ointed out ; 
hardness of the glands is of more im])ortance. 
Nevertheless, it is always wise to remove such 


glands, since their nature can only accurately 
be determined on the result of microscopical 
examination. 

Prognosis.- If the distinction between can- 
cer of the skin and of the mucous membranes 
be allowed, then it may be said that in skin 
cancer the ])rognosis is fairly good, and this 
is especially true of rodent ulcer. The earlier 
treatment is undertaken, the better the chance 
of cure, (dancer following X-ray dermatitis 
forms an exc.eption to this statement. 

Treatment. — In epiihdioma surgical re- 
moval is probably the best method. Any 
enlarged glands should be dealt with at the 
same time. In rodent nicer the choice of 
methods is larger. Hcire also excision may be 
undertaken, but othcir forms of treatment give 
better cosmetic results. Treatment by radium 
is usually satisfactory (see Kadium-therafy). 
The growths may also be made to disappear 
by irradiation with X-rays, dotes equal to one 
or even one and a half pastille being given 
at intervals of three or more weeks. Precau- 
tions should be taken to j)r(«vent damage to 
the skin in the neighbourhood. Freezing with 
(Xlg snow has many advocates ; frciquently it 
entirely removes the smaller types of growth. 
Consideration of the pathology will show that 
the application must be deep and of sufficient 
duration if the whole growth is to be influenced 
by the freezing. Repetition is usually neces- 
sary. Caustics on the whole are unsatisfactory, 
and may even aggravate the growth from the 
irritation they produce. 

Melanotic Carcinoma (syn. Neevo-carci- 
noma ; Melanotic Sarcoma).- This is one of 
the most malignant forms of cancer known. 
The growth takes origin in a pigmented mole 
on some ])art of the body, more commonly 
on the face or the plantar region ; at times it 
may be very difficult to discover the original 
site. The disease is a rare one and affects 
adults, including the aged. The earliest in- 
dications are local. The mole becomes pain- 
ful and reddened, growing slightly, while pig- 
ment may be deposited about it. Metastases 
form with extreme rapidity, numerous sooty 
nodules appearing underneath the skin at 
distant parts. As a rule the viscera are ex- 
tensively affected. The l 3 rmphatic glands may 
also be involved. Treatment is imavailing, 
once dissemination has occurred. Since the 
disease arises from an ‘‘irritated mole,” it is 
well to remove any lesion of this sort directly 
it shows signs of activity. Nor should a mole 
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be treated by any method which is likely to 
cause such irritative changes. Some have even 
gone so far as to advise the removal of any 
deeply pigmented mole as a prophylactic 
measure. 

A somewhat similar variety of new growth 
may originate in the choroid of the eye ; this, 
however, is a sarcoma, not a carcinoma. 

Secondary Canc^er of the Skin 
This form of cancer may arise as a result 
of direct extension or by metastascs. Nodules 
may develoi) in the skin secondary to carcinoma 
of the breast or of the viscera. Wlien the 
primary lesion is evident, diagnosis is simple ; 
l)ut if the nodules are secondary to visceral 
disease, unless the association be kei)t in mind 
mistake may occur. In any dubious case the 
question can be settled by microscooical ex- 
amination 

Sarcoma of the Skin 
Cutaneous sarcoma is relatively rare. Like 
carcinoma, it may be eitlier primary or secon- 
dary. The •primary form is met with as a 
dark-red or violet tumour or as ]mlc nodules, 
varying in size from a p<*a to a walnut. The 
pigmented forms should be distinguished from 
melanotic carcinoma, which, it will be remem- 
bered. takes its origin in a mole. As in sar- 
coma in general, the dilliculty of distinguishing 
between new growtli and an inflammatory 
process is often considerable, both clinically 
and microscopically. ReconJary sarcoma results 
from the presence of primary disease in such 
positions as the testicle or bone. The treat- 
ment of all forms is surgic^il. 

Multiple Idiopathic IlARMouRHAnic Sar- 
coma OF Kaposi. Though once regarded as a 
sarcoma, this disease is now known to be in- 
flammatory. It occurs almost entirely in 
males, beginring on the extremities as flat 
infiltrations in which dusky tumours develop. 
The tumours and infiltrations, which are sym- 
metrical and of slow growth, spread from the 
periphery towards the (Hintre. Necrosis and 
ulceration are terminal changes. Life may be 
jirolonged for many years. Treatment is un- 
satisfactory. In some cases arsenic has given 
favourable results, and applications of X-rays 
may cause the individual tumours to diminish 
or disapi^ar. ^ 

'ormac. 

SKIN, SYPHILITIC LESIONS OP (see 
Syphilis). 


SKIN, TUBERCULOSIS OF 

SKIN, TUBERCULOSIS OF. ^ The Bacil- 
lus tuberculosis is the cause of an important 
group of cutaneous diseases. I'he organism 
may reach the integument by — 

(1) Direct inoculation through a breach 

of the surface or some j)re-exi8ting 
lesion, as in many cases of lupus 
vulgaris, tuberculous ulcer, ami tuber- 
culosis verrucosa. 

(2) Extension from a tub(‘rculoiis lesion 

of an adjacent mucous membrane, 
as in lupus of the nose. 

(3) Invasion of the skin by the breaking 
down of a tuberculous focus in a 
gland, bone, or joint, as in scrofulo- 
dermia and certain cases of lujuis 
vulgaris. 

(4) Infection of the blood -stream, the 
bacillus of Koch being derived from 
some dee])-si»ated focus, as in multi- 
j)le lupus following the acute s])eciric 
fevers, miliary tuberculosis, and the 
tii])erculides. 

(5) infection spreading from an old lcsi«)n 
along the lyin]>haiics - tuberculous 
lym])hangitis. 

To classify a cutaneous affection as “ tubi*r- 
culous,” three conditions are necessary : 

1. The bacillus of Koch must be prestmt in 
the lesions. 

2. Tuberculosis must follow the ino(Milation 
of a guinea-])ig w^ith tl'c diseased tissue. 

3. The injection of Ko( old tuberculin 
must cause a reactir>n in the lesion. 

In the conditions known as “ tubcirculides *’ 
the. patient usually shows evidence of tiilM'r- 
culosis in otJier organs, but it is exce]>tional 
to find the bacillus of Kck-.Ii in the skin lesions, 
and, moreover, inoculation of thi^ guinea-pig 
usually gives negative results, and the rcacition 
to the injection of tuberculin is variable. 

Miuaky TunEROui.osis of the Skix 

This is a rare condition occurring in children 
suffering from g<*neraiized miliary tuberculosis. 
The outbreak, which usually lasts from a week 
to a fortnight, appears to be most coinnifui 
after measles. TJie l(;sions are small, acu- 
minate, red j)a[)ules or papulo-vesich\s, rarely 
pustules, and seldom larger than a licmj)-seed. 
In later stages the ])a])ulo-vesicles beconH^ 
scaly, or a minute crust forms. 'J'lie cufancous 
manifestution is jMirt of a general tuberculosis, 
and death usually occurs from meningitis. 
Histologically, the pa])u]es show giant cells 
containing Koch's bacilli. 


205 



SKIN, TUBERCULOSIS OF 


Tuberculosis Cutis Orificialis 

An acute variety of tuberculous ulcer occur- 
rinfi; at the orifices. It is due to direct inocu- 
lation of iiiuco-cutaneous surfaces with virulent 
tubercle bacilli derived from “ open ” tubercu- 
losis of the viscera. 

The primary lesion is a round j)a])ule which 
rapidly breaks down into a shallow ulcer with 
undermined edfjes. The ulcer rarely exceeds 
a threepenny-piece in size. It is ex(5eedingly 
})ainful and tender, and in the discharge tuber- 
cle })acilli are usually found in large numbers. 
1 have met with four types of case : 

] . On the lower lip ' at the angle of the 
mouth, in cases of pulmonary tuberculosis. It 
is ])robably du(‘ to the direct inoculation of in- 
fect ed sjiuta. A similar ulcer may bo seen at 
tlni n(»stril from infection by sjmta on the 
handkerchief, 

2. At the anus, occurring in association with 
fistula in advanced tuberculosis when tJie 
int(‘8tinal tract is involved. 

.‘5. At the meatus urinarius in the mah*, in 
association with tubiMHUilosis of the urinary 
tiact. 

•1. Ar(»und a traclieotomy w^mrid in ]»iil- 
monarv and laryngeal jihtliisis. 

^J'he ulcers rankly (extend, an<l treatment is 
purely ])alliative. It may be necess’ary to 
apj)ly cocaine to the lij) lesions, as the jiain 
may prevent the taking of projiei* nourishment. 
Short u|)[ilicatiuns of tlu^ X-rays are useful, 
a id in some cases jiainting with iodine (1 in 5) 
a^ter cocainizutioii has been of benefit. 

T l r JIEIU^U J.OS1 8 V ERR UCOSA 

TJiis condition, also know'ii as “ anatomical 
tubercle,*’ “ jiost- mortem wart,'*’ “ necrogenic 
wart," “ butcher's tubercle," is a warty con- 
dition of the skill due to direct inoculation of 
the tubercle bacillus. 

Etiology and patholo^. It is most 
commonly seen in those in attendance on 
])atients suffering from " open " tuberculous 
disease. ; e.g. 1 Jiavo known it follow the 
washing of handkerchiefs infeet.ed with tu- 
berculous sputa. I’alhologists, post-mortem 
attendants, veterinary surgeons, butchers and 
others who handle carcasses infected with tuber- 
culosis also suffer, the lesions being known as 
“ necrogenic warts.” Histologically, the lesions 
consist of charact<'risti(5 tubercles containing 
Koch's bacilli in their giant cells. Miliary 
abscesses oceiir in the true skin, and the liomy 
layer is much tliickeiicd. Kocli's bacillus is 
found in the j)us and may bo demonstrated in 


sections of the lesions. Inoculation of a guinea- 
pig gives positive results. 

Symptomatology.— The fingers, thumb, 
and back of the hand are the parts most 
frequently affected. The primary lesion is 
a small red swelling upon which a pustule 
develops. The area becomes indurat^ and 
slowly extends, finally forming a nodular 
warty swelling surrounded by a red zone. 
In some cases the lesion is a rounded plaque 
which s])rcads very slowly and may involve 
the greater part of a finger or cover the back 
of tlic hand. After several months, or even 
years, tuberculosis verru(50sa presents a very 
characteristic appearance. The centre con- 
sists of a depres.sed cicatrix, around which is 
a ring of small warty nodules usually covered 
with a crust tlic colour of dried putty, and 
outside this again is a zone of erythema. In 
all cas(\s of warty tuberculosis the lymphatic 
glands arc infeett'd early. Visceral disease may 
follow'. 

Diagnosis is usually not difficult. The long 
history and steady extension, with a zone of in- 
flammatory erv'thema around the lesions, serve 
to differentiate tuberculosis verriu*osa from 
rowmoH mirls. An exfragetrifal rhaurre is more 
rapid in its evolution, and spirochpet(\s can be de- 
monstrated by dark-background illumination. 

Treatment. - The wart may be excised, but 
in the chronic and spreading variety the appli- 
cation of strong creosote and salicylic-acid 
plasters (33-3 ])ct cent, of each), followed by 
short ex|»osureH to the X-ravs, lias proved 
satisfactory in many easels under my care. 

ScROFULODERMIA 

This name is given to a gummatous type of 
tuberculosis afflicting the deeper layers of the 
true skin and liypoderm, which later develojis 
into a chronic type of ulceration. 

Etiology. — Scrofulodermia occurs usually in 
poorly nourished children and young adults 
as a sequel to tuberculosis of the glands, bones, 
and joints. 

Pathology. — The lesions consist of a num- 
ber of caseatiiig tubercles which may be en- 
closed in fibrous tissues but are more frequently 
diffuse. Tubercle bacilli are usually present, 
and guinea-pig inoculation gives positive rc- 
sidts. 

Symptomatolo gy • — Scrofulodermia com- 
monly occurs in the neck, groins, or on the 
limbs, but may involve the face and trunk. 
]n the form known as tuberculous lymphan- 
gitis, which usually follow's verrucose tuber. 
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culosis on the foot or hand, the lesions are 
situated at intervals aloii^ lymphatie trunks, 
e.g. along the short saphena vein at the back 
of the leg, or along the forearm. 

The first stage is a painless swelling in the 
subcutaneous tissue or dermis. The tumour 
softens ill the centre and the surface becomes 
purple, or livid. Ulceration is usual. The 
ulcer is irregular in outline and its edge is thin, 
bluish, and undermined ; the ba.se is compo ed 
of pahi granulations covered with greyish - 
yellow debris. Fistulous tracks run under the 
skin, and sometimes several orifices form. TJie 
discharge is usually thin and serous or sero- 
jiuruhuit, but may be mixed with blood. In 
the extremities, tendon-sheaths, bones, and 
joints may be involved. Sometimes slowly- 
sjireading indolent ulcers develoj) whicli may 
remain ojmui and discharging for years. On 
healing, tht* irregular surface of the scar is 
often v(‘ry disfiguring. The scars frtHiuently 
adhere to th<* d(H*p iissut‘.s, and may impair 
movement, in tlie lymjihatic. tyj)e the limb 
is often greatly swollen from lymjihatic ob- 
striK'tiori, the skin and sulicutaneoiis tissue 
being in a condition of solid OHlema a form 
of pseudo-cl(*])liantiasis. 

Diagnosis. — Scrofiilodermia following ])re- 
vious tuberculosis of the glands, bones, or joints 
is easily ivcognized. It differs from syphilitic 
ffunmafa in its slower evolution and in the 
undermined character of the edge of the ulcer. 
Those rare conditions sporotrichosis and blasto- 
mycosis arc diagnosed by cultures of sporo- 
trichiuiii and blastoiiiyces made from tin* pus. 
Bazin's erythema induratum, a tuberculide, is 
usually .symmetrical, and affects the lower 
limbs in young girls (.w p. 312). 

Treatment is usually surgical, the skin 
lesions being removed at thtj time tlie affected 
glands, bones, or joints are dealt with. When 
the ulceration is confined to the. skin it may he 
excised if not too (»xtensive, but gniat benefit 
often follows treatment by minute doses of 
tuberculin, beginning with uihnu i .mr, 
Short exposures under the X-rays (half- pastille 
doses) at intervals of a fortnight, and dress- 
ing of the ulcer with iodoform or a similar 
antisejjtic, arfj often of great service in liealiiig 
the (*ntan(M)us uleers. (Jood food and pro- 
longed residence at the seaside are of the 
greatest value. 

Llws VrLGARIS 

Lu]ms vulgaris is a granuloma due to the 
tub<‘rcle bacillus, affecting the skin and adja- 
cent mucous membranes. It spreads slowly by 


the invasion of surrounding normal skin and 
by the formation of fresh foci. The tissues 
involved are destroyed either by uh^eration or 
by cicatrization. 

Etiology and pathology.- The majority of 
the patients arc attacked in (thildhood or a<loles- 
eence. In at least one- half the cases the diseaist*. 
begins before the tenth year. In a very small 
proportion its on.sct is dehiy(»d to an advanced 
age. Females arts more often at.iaeked than 
males ; in my clinie tJie projsortions are 70 
to ^0. Lupus is much more common in the 
children of the poor and ill fed, but is not 
confined to tlie indigent class(5.s. Tlie most de- 
structive types of tlio disease are seen in those 
who liv<‘ under batl hygienic conditions. There 
i; a hi.st.orv of tuberculosis in the family in 
40 jier cent, of the cases, and occasionally one 
meets with cases in which thera is rtMson to 
suspect direct inoculation from the sputa of 
eonsiimptives living in the Iniiise. It is, how- 
ever. rare to find more* than one nH‘mla‘r of 
a family sufficing from In pus vulgaris. Jt is 
mueh more common in cold, damp climates 
than in tropical or subtropical n‘gions. 

The infei'tiou may occur by direct inocula- 
tion as in tattooing, piercing of the lobule of 
the ear for earrings, morphia-.syriiige jiunc- 
ture.s, and occasionally in womids. Inocula- 
tion of ine nostrils and of impetigo lesions 
elsewliere by iiifect(‘d fingers is probably a 
cominoTi cause. In oilier cases the infection 
spreads from a deep focus, e.g. tuberculous 
glands, bones, eti;., as in scrofiilodermia, and 
cases of scrofiilodermia are sometimes com- 
jdicated by lupits. In one type where, nunier- 
oiLs .small lesions in large numbers oc,eur almost 
simultaneously after an acute SjM'cific f(*ver, 
])arfcic.ularly after measles, it. is believi'd that 
the fever causes a distant focus, for instan«‘,e 
a gland affected with tubercle, to soften and 
thus ])ermit t-lu* escape of bacilli into tl e 
blood-strcain. This typi; is cla.ssed as luj>ii.s 
po.st-cxanthematicus. 

Histologically, the. luiius-iiodiile is a granu- 
loma consisting of masses of round, nucleated 
cells in a fine reticulum of connective tissue ; 
giant cells and plasma cells are common. 7’he 
bacillus of Kcndi is found, but in very small 
numbers. The, lu])U.s-nodule do(*H not caseati* 
but umlergoes fatty degeneration. The glands 
of the skin, the hair-follicles, and ultimately 
the whole stru<*ture, of the integument is le- 
idaced by scar ti.ssue. The epidermis may lie 
unaffe,cted, but in old cases it may be atrophic 
or undergo great thickening liyperkeratosis. 
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The injection of Koch’s old tuberculin 
causes a local and a general reaction. 

According to Stanley Griffith, both human 
and bovine types of bacillus are present, but 
in the majority of the cases submitted to him 
from my clinic the material gave modified forms 
of the two types. 

Symptomatology (Plate 31).— The charac- 
teristic lesions at the onset are flat papules, 
from a pin-head to a lentil-seed in size, dark- 
red or brownish -yellow. They arc best seen 
under glass press urcj which nunoves the sur- 
rounding hyperGDiiiia and displays the trans- 
lucent yellowish- brown appearance which has 
been likened to “ apple jelly.” The papules 
are soft, and are (easily shelled out by a curette. 
They appear singly or in groups, and plaques 
or patches are formed by their coales(;encc. 
The surface may be smooth or covered with 
fine scale, and in some instances by a thickened 
liorny layer (Zupws verrucosus). In many in- 
stances the patches arc flat, wliile in others 
they are distinctly raised above the surround- 
ing skin. 

Tin* ])atches may undergo cicatricial change 
in the centre, while fresh nodules appear at 
the margin and the diseased area slowly in- 
creases; the margin may tlius have a serpi- 
ginous or rounded outline (Plate 31, Fig. 2). 
Even in the central scarred area it is common 
for fresh nodules to ajipear from time to time. 
A sec/Ond change is the breaking down of the 
])atc>h into an ulcer. The ulcers are irregular 
in contour and sJiallow. There is little secre- 
tion, but hcemorrhage from the surface is fairly 
common, llypertrojdiic granulations may ap- 
pear at the edge of the ulcerated area. 

A characteristic feature of lupus vulgaris is 
its slow progress. Nodules and plaques may 
remain stationary for years and may then 
undergo the retrogressive changes mentioned, 
or they may slowly extend by })eripheral ex- 
tension or by the formation of fresh discrete 
nodules which ultimately coalesce with the 
original patches. 

Mucofis memln'mws.-~T\\Q mucous membranes 
were attacked in 43 ])er cent, of my cases, and 
in many instances the primary lesion occurred 
on them. The inferior meatus of the nose is 
often the site of infection. From the. nose the 
lupus may exttmd along the nasal duct, causing 
epiphora. From the nasal du(it it may s])read 
to the lachrymal sac and conjunctiva. From 
the nasal cavity the disease may extend back- 
wards to the naso-j)liarynx and through the 
anterior palatine foramen to the hard palate 


just behind the incisor teeth. Both the hard 
and the soft palate may be attacked, but I 
have never seen a perforation of the bony 
palate by lupus, as in syphilis. 

The nose is the most frequent site of in- 
fection ; next in frequency come the lips and 
buccal mucosa and the palate. 

The earliest mucous-membrane lesion is a 
raised patch with a granular surface. On this 
surface small superficial ulcers develop. In the 
nasal cavity the ulcers are commonly covered 
with adherent crusts. When the gums are in- 
volved there is considerable swelling and con- 
gestion, followed by ulceration which spreads 
along and exposes the roots of the teeth. 

Complications. — Erysipelas is not uncom- 
mon, and 1 have seen cases in which an attack 
of erysipelas has been followed by the dis- 
af)pearance of the whole or part of a lupous 
area. 

Visceral tuberculosis also occurs, and may 
lead to a fatal issue ; it is most common when 
the naso-i)harynx and larynx are involved. 
Tuberculosis of the bones and joints also occurs 
in association with lupus. 

Carcinoma develops in cases of lupus of 
long duration. It aj)pears in the cicatricial 
areas, and also in chronic C/ases of red ” 
lupus. Prolonged X-ray treatment of lupus 
tends to the production of carcinoma. The 
cancer is usually of the sqiiamous-celled type, 
but glandular invob'^ement is somewhat rare. 

Diagnoiit. — Lupus has to be distinguished 
from scrofulodermia, which arises in the same 
class of patient, and, as already mentioned, 
the two tyj)e8 of tuberculosis of the skin 
may coexist. The lesions of scrofulodermia are 
gummatous formations adjacent to caseating 
glands or other tuberculous foci. There are 
no apple-jelly-like nodules. Tuberculous ulcers 
of the orifices are more acute than lupus. They 
are always associated with “ oi)en ” tubercle 
of the vis(;cra. Tuberculosis verrucosa occurs 
in the extremities, often with a distinct his- 
tory of infection, and the glands are involved 
early. Lupus erythematosus is nearly always 
symmetrical, and commonly affects the nose, 
cheeks, and auricles. There are no ajjple-jelly 
nodules. 

Syphilis differs from luj)us especially in the 
rapidity with which it develops. Lupus takes 
years to cause the destruction which may be 
caused by syphilis in a few wec'ks or months. 
If the nose or palate is involved, necrosis of 
bone indicates syphilis. The syphilitic lesions 
of the nodular or gummatous type show no 



Plate 31.-LUPUS VULGARIS. * 




SKIN, TUBERCULOSIS OF 

apple-jelly nodules, and the ulcers have steep 
sides and appear as if punched out.” Tn any 
doubtful case the Wafiseriiiann test should be 
used. 

In the nodular type of leprosy the lesions 
arc large and more raised than the nodules 
of lupus ; they are of a dull earthy colour, 
and glass pressure shows no apple-jelly nodules. 
In a doubtful case a portion of the tissue should 
be excised and stained for bacilli. Hanson's 
bacillus is found in large numbers in the lesions 
of leprosy. 

The organisms of hlastotnycosis, sporotrich- 
osisy and actinomycosis are usually demon- 
strated without difficulty in their res])ective 
diseases, and should be sought for in doubtful 
cases. In some chronic forms of sycosis there 
may be a difficulty, but the lesions of sycosis 
are pustular from the onset, and pustules 
centn^d by a hair can usually be seen at the 
margin of the affected area. 

Treatment.- General treatment (*onsists in 
the administration of good food, and particu- 
larly fat-foods, milk, cream, and cod-liver oil. 
Whenever possible the ])atient should live an 
out-of-door life, and a sojourn at the sea is of 
service. 1 have not seen benefit from the use 
of tuberculin in lupus vulgaris, and after a long 
trial have ceased to recommend it. 

The local treatment is of great importance. 
In small areas on j)arts where the character 
of the cicatrix is of little moment, e,g. the 
limbs, excision with a wide margin of healthy 
skin gives (excellent resuits. Large areas on 
the limbs often do well with repeal'd applica- 
tions of a strong jilaster of creosote urnl sali- 
cylic acid (33 j)er cent, of eac.h). The plaster 
is applied for forty-eight hours at a time, and 
when the surface has been thus treated several 
times the softiu* lujius-nodules often slough out, 
leaving small cavities which heal u|) under an 
antisej>tic dressing or after a short exjiosure 
(J B dose) of X-rays. 1 have seen immediate 
improvement follow the us<! of Dr. Ellis’s brass 
])reparations, but the ultimate results have 
been unsatisfactory, and I cannot recommend 
them as curative. An ointment containing 
pyrogallic acid, ichthyol, and salicylic acid, 
40 gr. of each to the ounce, is of service in 
getting rid of warty masses of epidermis over 
a chronic lu])us-patch. For su])crficially ulcer- 
ated areas short exposures to the X-rays often 
have a rapidly beneficial effect, but relapses 
are common. When the ulceration affects the 
nares it is important to make a thorough 
examination of the nasal cavity, and any lupus- 
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areas there must be dealt with by the curette 
and cautery. When the mucous lesions are 
in the mouth, on the palate or lips, 1 find paint- 
ing with a solution of iodine, 20 per cent., of 
service. 

In practice the most troublesome lesions to 
remove are the dry, brownish-red nodules in 
masses or plaques, so-called dry Inpns or lufms 
non-exctlcns. In cases of this tyj)e in which the 
face is involved and the areas are not large, 
nothing i)roduces such an excellent cosmetic 
result as the Finsen light treatment. It is 
tedious and expensive, but in young subjects 
affected with lupus of the face, in whom the 
cosmetic result is of great importance, the time 
and trouble involved in the treatment are 
W'ell repaid by the soft, supple scar. I cannot 
too strongly urge the importance of recognizing 
early lupus in young subjects, and resorting 
to Finsen light if the. lesions arc of the dry 
type. 

Adamson has recently shown some exc«»llent 
results in the treatment of lujuis by litpiid 
acid nitrate, of merc.ury. 

Finally, I must protest against the |)ersisteTit 
use of the X-rays in the tn‘atment of dry 
lupus. JVrmaiient results are rarely obtained, 
except at the expense* of an X-ray dermatitis, 
with the great risk of cancer developing on the 
cicatrix. If tlie rays are used at all iliey sliould 
b<* applied occasionally in stimulant doses for 
the treating of lupous uh'crafion, but never 
ill the dry nodular type of the disease. Badiuni, 
again, has little influence iijKin lupus of the dry 

J. II. Skqitkira. 

8KIN-QRAFTINQ (.see WorxDS, Tuhat- 

MR.VT OF). 

SKULL, ABNORMALITIES IN SHAPE 
OF. — (1) Asymmetry, one side being flatter 
than the other, may result from on(‘-si<led 
coiujiression in utero, or may follow diflhudt 
labour. Constant lying on one side in early 
life, defect of one iM*rel)ral hemisphere, pre- 
mature unilateral closure of sutures, cerebral 
tumours in infancy, cerebral atrophy and torti- 
collis with unilateral atrojihy of face, are other 
causes. The asymmetry due to moulding, 
whether before or after birth, often disappears 
during the first few weeks or months. More 
circumscribed local bulging or flattening of 
the skull is often met with from injury ut 
birth, and shows a like tendency to improve- 
ment or correction. 

(2) Microcephaly* — Two varieties are re- 
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cognizable. In one the head is round and 
short from before backwards, retaining, though 
small in circumference, a shape not far removed 
from tliat of normal brachycephaly. In the 
other the sagittal suture is ridged, and towards 
this ridge the forehead and sides slope Iik(‘ 
the sides of a roof. (Fig. IK).) 'J'he latter form 
is accompanied by idiocy, and is thought to be 
due to premature synostosis of sutures over the 
undeveloped brain ; in the former sonic mental 


deliciency is usual, though it is less distinct 
in type and seldom so profound. 

(3) Macrocephaly. Three forms of general 
enlargement of the skull are readily recog- 
nizable : - 

{a) Kidaiujemcht uf the vault, which begins at 
the su])raorbital ridges, at. the level of which 
the gHMitest circumference is found. The skull 
is resistant, massive, and not yielding, and the 
fontanelle is tlat. Amentia with hyjiertrophic 
cen»bral sclerosis (niaerocejihalie amentia) 
e.xists. 

(h) IhjdroceplialU'. vuhtrijvmeni, in which the 
greatest circumference is higher up, giving a 
top-heavy aj^pearance. The fontanelle is open 
and bulging and the suturea gajie. The bone 
is thin and yields to the fingers in the neigh- 
bourhood of fontanelles and sutures. (jSVc 
llvimorEPHALUS.) 


(c) The "'hot’croas him head of rickets (q.v.). 
A similarly shaped skull may be due to con- 
genital syphilis (Parrot’s nodes). It is found 
earlier in life during the first month — and 
differs in that the fontanelle is small and the 
bones arc hard, although it may coexist with 
small central areas of osteoporosis (cranio- 
tabes). 

(4) In cretins the to[) of the head is flat, 
the vault being w'idc and low ; in mongolian 
imbeciles the flatness is in the occipital 
region, the whole cranium being so ex- 
tremely brachy cephalic that the mouth 
cannot easily accommodate the tongue. 
(/SVe Cretinism.) 

(5) Scaphocephaly (boat-shaped cran- 
ium). — This defect is ascribed to ])re- 
mature ossification of tlu‘ sagittal suture, 
which ])rojects like tb(‘ keel of a boat. 
Jjatcral expansion of the skull with the 
dev(‘lo])ing brain is unable to lake place, 
and the skull in consequence lengthens 
antoro-])osteriorly but rcjuains narrow 
from side to side, ]>roducing a very 
characteristic malformation. Though 
often associated with backwardness, no 
degree of amentia necessarily coexists. 

(0) Oxycephaly (acroce]>Jjaly ; tower 
or st.c(‘plc )u‘ad). — ’Plic vertex lowers 
upwards, esj)eciaily anteriorly, and tlu» 
iorehead slopes gradually up to tlie ver- 
tex. The su|)erciliarv ridges are smoothed 
out, whilst a ju-ominence can often be 
felt iji the region of the bregma. The 
same steep ascent is noticeable on the 
lateral asj)ect8 of tlie cranium, the tem- 
poral ridges are similarly ill-defmed, 
and the ears appear to be })laced at a lower 
level than normal. Exo])hthulinos is present 
in well-marked cases, and divergent squint and 
nystagmus are common. I)e])rc88ion of the 
malar and supramaxillary regions is frequent, 
the palate being short and highly arclied. The 
appearance of the mouth is reminiscent of 
severe adenoids. This curious development 
of cranial bones and eharacteristic facies is 
accom]jauied by serious defect in vision, some- 
times by complete blindness, due to optic 
atrophy, postneuritic in form. Smell, too, is 
often completely lost. A prominent sym]>tom 
is headache, and vertigo and fits have been 
recorded. Oxycephaly is compatible with 
uiiini}>ain*d intelligence. Other malformations 
may accomjiany it, among them being imper- 
fect extension of the el bow- joints, and flatten- 
ing, thickening, and curving outwards of the 



Fig. 90. — Microcepliflly. {PhaUt : Dr, II, P, Palersoti,) 
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first phalanx of each thumb. The condition 
may be congenital, may start within the first 
few months of life, or may be deferred for a 
few } ears. It is ascribed to premature 83mos- 
tosis of the sutures of the vault, especially of 
the coronal and sagittal. Probably the cranial 
changes should be regarded as only part of a 
more (*xtensive osseous dystrophy. 

( 7 ) Prominent temporal bosses may oc(‘ur 
in osteogeneais imperfecta (q.v.). 

Fredekick Langmead. 

SKULL, INJURIES TO (see Head In- 
juries). 

SLEEP, DISTURBANCES OF. —it is 

difficult to give a concise and accurate defini- 
tion of sleej), simic on the one Jiand it is closely 
allied to various i)athological conditions, as 
stu]>or and coma, and on the other to tJie 
physiological hibernation into which some 
animals fall. 

Nor can we give a wliolly satisfa<‘tory ex- 
j)Ianation of its nature. None of tlie many 
hyfxttheses that liave ljc(*n ])nt forward is 
sufficient. It is true that- th(» accumulation 
of waste ])roducts which aecom]mnies fatigue 
often eoineides with soimiolenec, but there is 
no convincing evid<*nee tJiat it is tiie cause of 
somnolence. The occuiTencc of a Jiypiiotic 
toxin is ]iurely hypothetical. And the fall of 
blood-pn‘ssure and the c(»r(»hral anaemia that 
occur during sleej) arc* probably only con- 
comitant phenomena. A retraction of the 
terminal processes on the dendrites of tJie 
nerve-cells, which Duval has dc'serihed, has 
not been confirmed by lai(*r investigators. 
Sleej) may be more reasonably regarded as a 
manifestation of that ])oriod of rest reejuired 
by all highly develojM*d cells, which is njost 
urg(*nt in the case of the highly differc*ntiated 
and comi>lex units of the cerebral cortex. 

Th(*re are various factors, both ])hysical and 
mental, which favour the onset of sleej). We 
all know that fatigue of mind or body induces 
drowsiness, though severe exhaustion may lead 
to a sleepless night. Our surroundings have 
also much influence ; monotony, or a stuffy 
room, may send us to sleej) before our ordinary 
bedtime hour, while interesting or exciting 
conij)any may keep us awake. The tiring or 
failure of attention that accompanies sleepi- 
ness may be a result of it, but it is often an 
important cause ; we are apt to doze during 
a dull or abstruse lecture or sermon which fails 
to stimulate or exliausts our attention. Physi- 


cal discomfort and jiaiii are frequent sources 
of sleeplessness, and disturbing thoughts, 
dreads, and anxieties may keej) us awake as 
effectively as severe j)ain. 

The amount of sleep that is necessary varies 
in different individuals ; some find five or six 
hours a night sufficient, otlicrs require eight 
or ten. More is necessary in early life, less in 
old age. Most men acquire a habit of sleep 
at fixed liours, and fail to obtain adequate 
rest if this habit Ls distui‘b(*d ; even those who 
Jiave for years work(»d day and night alter- 
nately for certain j»(*riods arc often unable to 
adajit themselves to the sudden changes. Sleej) 
is. as a rule, dc)*j)er during the early hours of 
the night than t^) wards morning. 

Insomnia. — This term, as usually employed, 
denotc*s sIcoj)lessucss, or lack of sulficieut 
sleej). ft mny take various forms. Frequently 
the j)atient is unable to droj) off lo sleep withiu 
a reasonable time after retiring to bed, and 
lies for hours awalo* and conscious of all that 
is hap]>eniiig around him. This may he due 
to physical ]).nn or discomfort, or to psyclii(*al 
disturhatKTs, worries, distressing thoughts and 
anxieties. Jt is often the n‘sult of the. ae-lioii 
of some ]H>isoi) on the brain, or of a disturb- 
ance of the cerebral circulation ; it is freipieiit 
in all infective* illnesses, in nc|)hritis-eind iinemia, 
and in j)oisoiuug by such substances as atropim*, 
nicotine, te‘a, and e*c»ff<*e. Jt occurs, too, in 
drug-tak(*rs, csj»oeially in i*’i)rj)homaiiiacs, and 
is eomn)on in some of the j)sycho.ses, as melan- 
cholia, and in degeiicrutive forms of cerebral 
disease ; it is sometimes an early symj)tom in 
general paralysis. Put neurasthenia is the <*e)n- 
dition to which it is most eommeinly due ; hi*re 
it may he owing to any of the j)Hychieal dis- 
turbances of tJiis disease, or it may he. that 
on the cessation of tin*, activities of the day 
and the ahsemee of e.xternal stimuli attention 
is absorbed by slight visceral changes, as the 
beating of the heart or movements of the in- 
testines, which loom so large before the nerv- 
ous ]>aticnt tJiat they forbid rest. Put in 
neurasthenia it is often the; dread of sleej)less- 
ncss tJiat is its cause ; the jiatient acquires 
an actual jthohie d'insomnie and tos.sos about 
in a restless c.ertainty that sleep cannot come. 
Insomnia may alsr) be aasociattjd with the 
nervous symjitoms that u|)j)e 4 ir in neurotic 
women at the menopause, and after clii Id- 
birth. 

In another form of insomnia the patient g«its 
to sleej) more or less easily, but wakes uj) at 
an early hour and is unable to doze again. 
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Sometimes he lies in a half-conscious state but 
aware of the jessing of time and of every 
perceptible sound and change around him, 
sometimes wide awake. This type is j)articu- 
larily conimon in cerebral arterio-sclcrosis and 
in patients with high blood-jffcssure and dis- 
eased arteries. It is met with in cardiac dis- 
ease, especially when failure of comjiensation 
appears. It occurs also in some of the psycho- 
neuroses, as neurastlHiiiia and hysteria, and in 
chronic intoxications due to renal, intestinal, 
and other diseases. It is not infrequent on a 
change in the habits and hours of sleep, and 
particularly in thowi who sleep only during 
the day. 

A tiiird variety of insonmia is characterized 
by frequent interruptions of sleep during the 
night. The waking may be due to nightmares 
or distressing dreams ; frights and starts — 
pavor nocturnus— are frequently the c ause in 
c‘arly life, especially in children with adenoids 
and intestinal worms. Pain and ])hysical dis- 
comfort, debilitating illnesses or a disturbing 
environment, are often the cause, or they may 
be the origin, of broken sl(»ej). Occasionally a 
patient with Bright's disease or diabetes, who 
is wakcMied u]i by the necessity of emj)tying his 
bladder several times during the night and 
c*annot get to sl<»e]) again at once, complains 
of insomnia. ]nterruj)t(‘d sl(*ej) is also common 
in neurasthenia. 

In a fuurtli form of disturbance of sleep 
wiiicli may be classed with insomnia, it is the 
cjuality ratli<»T than the quantity of sl(*ep that 
is deficic'iit. 1’he j)aticmt coni])lains that, though 
he lies unconscious of his suiToundings during 
the night-, he wakes U]) in the morning tired 
and unref resiled. Tliis may be so in patients 
subject to any form of chronic ])oisoning, as 
alcohol or intestinal intoxication, but it is most 
frequent in neurasthenia and other depressed 
states. 

Treatment of insomnia.- In tlie first ]>hice 
every effort must be made to discover and 
i*enu)ve the causc\ When it is due to iierijih- 
c»ral irritation or ])ain. or to disease of the 
lieart, kidneys, vessels, or abdominal organs, 
it is these jirimary conditions that require 
attention first. Mental causers should also be 
searched for ; absence from business when it 
is the source of uorry, or the solution of an 
anxiety or dread, frequently enables the pa- 
tient to sleep comfortably again (see Psycho- 
therapy). H 3 rpnotism is frequently success- 
ful, especially in patients who have developed 
a habit of insonmia. It is also extremely 
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im]X)rtant to make the opportunities for sleep 
as favourable as possible ; the bedroom should 
be quiet and well ventilated, the bedclothes 
light but warm, and a hard bed is preferable 
to a soft one. The patient should not retire 
with a loaded stomach, or for at least two hours 
after a heavy meal, but a biscuit or a few 
mouthfuls of digestible food at bedtime, with 
a glass of hot milk, often help to induce sleep. 
Some })ersons find a small amount of alcohol 
beneficial, but it is not an advisable remedy 
in cas(‘s of chronic sleeplessness, and if taken 
near bedtime it tends to keep some ]>aticnts 
awake. Stout or a heavy beer, or a glass of 
burgundy, can be successfully resorted to in 
suitable cases. Persons who wake up during 
the niglit can often get to sleep again quickly 
if suj)plied with a hot drink, which may be 
kejjt by the bedside in a thermos flask, and a 
biscuit or a slice of bread. 

It is a golden rule not to resort to hypnotic 
drugs if their use can be avoided, but sedatives, 
such as the bromides, are safe and useful. 
Tlic best method of administering them is to 
give a moderate dose after the evening meal 
and a full dose at bedtime. In massage and 
hyd noth era peutic measures, as hot baths, packs 
and oom])res8es, we have cixtrcmcly valuable 
means of dc^aling with sloe])le8sness. One of 
the surest methods in many cas(‘s is to order 
the patient to lie in a hot bath for twenty to 
thirty minutes, and then, after being dried and 
rubbed down vigorously with a coarse towel, to 
have general massage, which should be very 
gently done as drowsiness comes on. 

In some cases the use of hyjmotic drugs 
caimot be avoided. Tlicy are particularly 
necessary when a habit of sleeplessness has 
developed ; then, if the patient can be made 
to sleej) every night for a week or so and be 
])laccd in ])ro|>er hygienic surroundings, natural 
slee]> may return. Morjdiia and the opiates 
should be avoided if i)Ossible, as increasing 
doses are required and a drug habit may 
easily develop. They are necessary only when 
lu(‘k of sleep is due to pain and in melan- 
cholia. There are so many hypnotic drugs 
on the market, and it is so often a matter of 
finding the one which suits the jmtient best, 
that the choice must be left to the individual 
medical attendant. Mention may be made of 
trional, veronal, medinal, hedonal, and luminal, 
ivhieh are relatively safe preparations when 
carefully employed. Paraldehyde is often valu- 
able, though its taste is objectionable. It is 
advisable to vary the drug that is emjdoyed, 
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or to alternate it with another. It is frequently 
hotter to pive the dose in two |)arts, one during 
the evening and the second portion as the 
patient goes to bed. 

A coin]>lote rest from business for a time is 
usually advisable, and a change of surround- 
ings is often successful in relieving insomnia, 
but the ])lace where the ))atient is sent should 
be carefully selected ; some sleep better by 
the seaside, and others in the country. High 
altitudes should be avoided as a rule. 

Pathological somnolence is much rarer 
than insomnia. In old age sleep is occasion- 
ally more ])rolonged, more frequent, and mon‘ 
profoujid than normal ; and drowsiness, gener- 
ally associated with mental dullness when 
awake, is common in many diseases of the 
brain, particularly in those that raise intra- 
cranial ju’essure, as cerebral tumours and 
abscesses. Abnormal somnolence is sometimes 
a feature of general ])aralysis, and it is one 
of the most ])rominent of the symptoms of 
trypanosomiasis (sleejnng sickness). Drowsi- 
ness and ])rolonged deep sleej) are so (‘ommon 
in epidemic encephalitis as to give that dis- 
ease the alternative title, lethargic encejihalitis. 

Narcolepsy is a rar<^ neurosis characterized 
by a sudden and irn*sistible desire to sleep 
which recurs at irregular intervals. The sleej), 
which is very jirofound, may be of short 
duration, or Jiiay last for days. 

Guroon Holmes. 

SLEEPING SICKNESS (aee Tkvpanoho- 

MIASTS). 

SMALLPOX (.vz/w. Variola). -An acute con- 
tagious febrile disease characterized by an 
c*ruption wliich, commencing as macules, passes 
through the succiessive stages of papules, vesi- 
cles, pustules and scabs. 

Etiology. — The distribution of small ))ox is 
Avorldwide. It is not only a disease of temper- 
ate climates like scarlet fever and measles, but 
is also prevalent, and accomjianied by a higher 
mortality, in the troi)ics. All ages are sus- 
ce])tible, congenital immunity being less fre- 
quent than in any of the other acute infectious 
diseases. Even the fa»tus in ulcro may be 
attacked. The coin])arative rarity of small- 
pox in children is due to the recent inlluence 
of infantile vaccination. The ])revalence of 
the disease is most j^ronounced during the 
first forty years of life, but in large epidemics 
it is not uncommon even in extreme age. 
Sex has no influence on susceptibility apart 


from the fact that pregnant and puerj)eral 
women are predisposed to the disease, and 
esjiecially to a malignant tyj)e. 

Outbreaks of smallpox may occur at any 
season of the year, but epidemics in temi)orate 
climates usually begin towards the end of 
autumn or in the early sj)ring. 

One attack, as a rule, conhu’s immunity for 
the rest of life, but a second attack Is by no 
means unknown, though probably in si»veral of 
the cases reported, one of the two attacks was 
only varicella. The second attack is usually 
milder than tlie first. 

The smallpox jnitient is eontagious at all 
stages of the disease, the infectivity being 
greatest in tlic vesicular, pustular and scabbing 
stages, and least in tin* j>eriods of invasion 
and incubation. The date at which the juitient 
ceases to be (‘ontagions varies with the Hi»verity 
of the disease from one or two weeks to several 
mouths. In jwactiee it is advisable not to 
release a small )K)X patient from isolation until 
all the scabs have separated and the ulcers 
have healed. 

The contagion is transmitted to the healthy 
by the small j)OX patient, by the body after 
death, by healthy third persons, and by 
fomites, such as infected (‘lothing, and letters 
and ])areeJs sent by j)ost. Transmission by 
aerial convection, cspeiially in the neighbour- 
hood of small j)OX hosjHtals, has been illustrated 
in several ejiidemics, notably in tiu* case of the 
Fulham Smallpox Hospital in 188*}, when the 
incidence of the disease in the area surrounding 
the hos))ital was remarkably higli, and again 
in the epidemic, of llK)l-2, when there was an 
unusually heavy incidence of small] >ox at 
Furlleet, situated ojijiosite the hosjiital shi|)s 
moored in the Thames. On the other hand, 
the theory of ai*rial convection has been re- 
jected by some writers who attribute the spread 
of the disease in the neigh bourliood of hos- 
])itals to flies and otlier insects, to Hurrej)titiouH 
visits paid to members of the staff and patients, 
and to inadezjuate disinfection by the stall on 
leaving the liosjiilial. 

The contagion probably gains cntran(;n to 
the body by the mouth, nose, and respiratory 
tract, and ])Ossibly tliroiigh the unbroken skin 

Bacteriology. — Tlie fluid obtained from the 
vesicles or early ])ustules is sterile on ordinary 
media, and it is not until the seventh or eighth 
day of the eruption that micro-organisms, 
mainly streptococci, can be grown from the 
lesions. Strej)to<iocci have also been found in 
the blood of liSDinorrliagic cases. 
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A protozoou'like body named Cytoryctes 
varidlw has been found in the lesions of stratified 
epithelium of the skin and mucous membrane 
of tlie soft palate, yiliarynx and an^phagus, up 
to about the sixth day of the eruption. Though 
its claim to be the causal micro-organism of 
smallpox has not been fully established, it has 
been suggested that variola is caused by the 
combined asexual and sexual life of this j)ara- 
site, and that vaccinia is due to the asexual 
phase only. 

Morbid anatomy* — In addition to the 
changes in the viscera common to all the 
acute infectious diseases, such as cloudy swell- 
ing and fatty degeneration of the heart, liver 
and kidneys, and more or less extensive bron- 
(‘ho-pneumonia, which are found in the majority 
of necrojisies on smallpox cases, the eruption 
will be seen in the form of cirosions or ulcers 
on the mucous membrane of the mouth, 
])harynx, <iJSO])hagus, vulva, vagina and lower 
jiart of tlie rectum, as well as in the larynx, 
trachea, and medium-sized bronchi. 

Ill early casi's the. siileen is enlarged, soft 
and dilHuent. Small focal necroses may be 
jiresent in tlie bone-marrow' and testes. 

In liaomorrhagic smallpox large and small 
liajinonhagcs are jiresent in almost all the 
internal organs, as well as in the senms and 
mucous membranes, loose cellular tissue and 
skeletal muscles. 

Histologically, the sjiocdic lesion lias been 
sliown to be due to a focal degiuie ration of 
stratified epithelium vacuolar in character and 
aeconijiaiiied by serous exudation and the 
formation of a reticulum, the fully developed 
product being a multilcH-ular jmstule. 

Blood*— During the febrile stage the hauiio- 
globiii and red corj)Usc*les remain practically 
norniah but yiostfebrile ana?mia is common and 
poikilocytosis occurs (('ouueilmaii). From the 
vesicular stage onwards the blood shows a 
moderate leucoc}’t.osis (10,(.100- 20, (XX)) due to 
iucreaso in the number of lyiiijihocytes, which 
may last as long as three months after the 
onset of the disease. The neutrophils are 
diminished. 

Symptomatology. — I'hc duration of the in- 
cubation period is very constant, being nearly 
always twelve days. The only exceptions are 
inoculated smallpox, in which it is reduced to 
seven or eight days, and heemorrhagic smallpox, 
in which it may be as short as six or seven 
days. On the other hand, <!ases are on record 
in w’hich it has been prolonged to sixteen or 
even twenty days. In the great majority of 


cases it is not attended by any symptoms at 
all, but in some instances there may be a 
complaint of general malaise, headache, back- 
ache, and slight gastric disturbance. Catarrhal 
pharyngitis has been noted in some cases to- 
wards the end of this stage (Obermcier). 

The stage of invasion extends from the out- 
break of the first symptoms to the apj)earance 
of the characteristic eruption, and lasts as a 
rule three days, occasionally one day more or 
less. The symptoms, which may be mild or 
severe, bear but an imperfect relation to the 
character of the subsequent attack, very severe 
initial symptoms being frequently followed by 
a mild eruptive stage. On the other hand, it 
is c^xtremely rare for mild symptoms in the 
prodromal stage to be followed by a severe 
attack. Thcj disease usually sets in acutely 
with one or two attacks of shivering, severe 
headache and backache, giddiness and fever, 
the tem2)erature rising in a few hours to 104° F. 
In children generalized convulsions may occur. 
There is often some pain in the back of the 
neck and in the muscles, especially those of 
the lower limbs. Delirium is frequent. The 
temj)erature keej)s liigli as a rule during the 
first three days, and the pulse is correspond- 
ingly accelerated. The frequency of respira- 
tion is relatively greater than that of the imlso, 
the Taj)id and laboured breathing suggesting a 
(‘omiiiencing pneumonia. There is complete 
loss of appetite, the tongue is thitrkly coated, 
the jjatieiit complains of sore tlu’oat, which 
shows a difiuso and ])atchy redness of the 
fauc<»s and piiaryiix, and there is often retching 
and vomiting. TJie bowels are usually con- 
stipated, but occasionally the stools are loose. 
Oft<‘n there is febrile albuminuria at this stage, 
esjjecially wlien the attack is at all severe. 
In women menstruation usually sets in sooner 
than usual. The sj)leen is nut enlarged at this 
stage, except in severe cases. On the second 
or third day prodromal rashes are liable to 
appear. They usually assume two forms, 
erythematous and hwmorrhagic respectively, 
wLicli are not infrequently present together. 
The orytliematous form may be either mor- 
billifonn or scarlatiniform, and may extend 
all over the body, usually first ai)pearing on 
the face. It rapidly fades, and is gone within 
12-24 hours, leaving no desquamation. The 
heemorrhagic form usually appears earlier than 
the erythematous, not infrequently on the first 
day of the })rodronial stage. It consists of 
very small thickly-set hsemorrhages in tlie 
upper layer of the skin. lt« area of ]^rc- 
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dilection is the lower half of the abdomen and 
inner surface of the thighs down to the knees, 
excluding the genitals ; it may also extend to 
the sides of the trunk and axillae and inner sur- 
faces of both amis. The duration of the 
haBinorrhagic form is usually longer than that 
of the erythematous. The areas occupied by 
the prodromal rash are usually more or less 
unaffected by the characteristic iTuptioii of 
smallpox. 

Eruptive stage. — Tii the great majority of 
cases the characteristic cru]itiou of small])ox 
appears on the third day of disease, but it is 
sometimes delayed till the fourth day, whilst 
ill modified smallpox it may appear as early 
as the first or second day. TIk^ small red 
macules of which it at first consists become 
<*oiiverted within a few hours into ])apules that 
increase in size in the course of tlie next two 
days and become surrounded by a narrow 
erythematous band or areola. On the sixth 
day of the disease, or the third day of the 
eruption, a small vesicle aj)pears in the middle 
of the ])a])ule and enlarges during the next 
two days. On the eighth or ninth day of the 
disease the individual vesicles have usually 
reach(»d th<‘ir greatest development. They are 
now oval or hemisjihcrical in shape, are multi- 
locular, and show a central dc[/ression or 
unibili(‘ation, which, however, is usually only 
j)resent in the lesions on the trunk and limbs 
and abwuit in those of the face. In most cases 
the vesicles on the face begin to be transfornKMl 
into pustules on the fifth day of the <Tuptiori, 
and in the course of th<* next three days sup- 
])uration of the |)Ocks becomes generalized. 
The skin b(;twecn thes<' lesions becomes ced<ima- 
tous, es))ecially on the far(‘, where the features 
are obliterated, so that the |)alicnt is un- 
recognizable. 

On the twelfth day of the disease the f»roc(‘ss 
of scabbing commences, either from rn}>ture of 
the pustules, which chiefly occurs on the face, 
or from desiccation of their contents without 
rupture, which takes place in the lesions on the 
trunk and limbs, unless they have been ruj)tured 
by rubbing or scratching. Desiccation finst 
begins on the face and head, where it is usually 
completed between the eleventh and fifteenth 
days, and spreads over the trunk, reaching the 
Unions on the extremities last of all about the 
fifteenth day. The swelling and redness of the 
skin subside, but itching at this time becomes 
very troublesome. 

The scabs, which were at first adherent to the 
skin, become detached, leaving a pigmented 
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mark which in course of time becomes pale 
and, if the suppuration has not been deep, 
disappears altogether. As a rule, however, deep 
scars are left, especially on the face, giving it a 
chara(*tc'ristic pock-marked appearance. Sepa- 
ration of the scabs is followed by a branny 
or ])owderv dcscpiamatioii of the skin in the 
region ])reviou8ly occupied by the ])ocks. 

Loss of hair on the seal}), beard and eye- 
brows is liable to occur after severe attacks. 
If the alo])ecia is merely due to a nutritional 
disl iirbaiiee like that following enteric fever or 
inthienza, the liair will grow again, but if the 
follicles have been destroyed by the ]>ocks, 
])ermancnt baldness results. The nails of the 
fingers and toes may also he shed in severe 
cases. 

Tlie eruption does not inva<le the whole 
(‘utaneous surface simultaneously, hut during 
the lirst two days it develops gradually, ap- 
j)earing first on the face and hairy scalp, then 
on the chest, uj»i)er extremities and back, later 
on the abdomen, and finally on tlu^ lower 
e.vtremities, tlu‘. distal parts of which an* in- 
vaded last of all. In mild cases the whole 
eruption may he out within twenty-four hours, 
but in sevens cases it jnay bi^ forty-eight Jiours 
or more before the last lesion makes its appear- 
ance. 

Dish'ihufiiiH. of thv nish. Tli<» h*sions are 
usually thickest on thf) face, the. back is more 
affected than the chest, and on the limbs tlie 
rash is thicken- on the. distal than on tin* proximal 
j»arts. 

The axilla;, groins, and hypogastrium, which 
are the areas of })redilee-ti(»n fur Mu* prodromal 
rash, enjoy an immunity from the j>aj)ular 
eriij)tion. 

Tin* rash always shows a 1ende*ney to be 
thiekly set in areas wln‘n* the skin has Uvvw 
subject to mechanical or chemical irritation, 
e.g. com|)ression by articles of clothing, appli<-a- 
tioii of blisters, or a }»revioiis skin muption. 

Lesions appear on the various tintcoHs tnrm- 
hi'uiu'fi about the saiiu* time* as on ff:c skin. 
Almost as soon as the vc‘sicles are binned, 
however, th(‘ir covering is rubbesl off, and 
ulcers form wliich may hcceime coiilluent. The 
eruption is found in the. rnoiitfi, nose and throat, 
and more rarely, and chiefly in confluent at- 
tacks, in the larynx, trachea and bronchi. The 
aliinciitarv canal is usually only afbicted as far 
as the muhlle of the u*sophagus and in the 
low€*st part of the rectum. Ja-sions may also 
be fouml in the vulva and lower jiart of 
the vagina. The uretlira, except the iiieatu.s, 

5 



SMALLPOX 


almost always escapes. The mucous membrane 
surrounding the lesions is diffusely swollen and 
very painful. As a rule, the lesions heal com- 
paratively rapidly on the inurosae, where they 
are situated more suj)erfi(;ially than those on 
the skin. 

In mild cases the temj)eraturo falls to normal 
very soon after the ap^icaraiice of the eruption. 
Patients who have been delirious or sleepless 
during the stage of invasion recover their senses 
and enjoy a refreshing sleep. In severe cases, 
on the otjjer hand, there is only a slight improve- 
ment in the general condition and little decline 
of the fever. As a rule, the tcm])erature is 
lowest at th(‘ beginning of the vesicular stage 
and then rises during the juistular stage, re- 
maining high for two days or more according 
to the time, taken by the su])purative jirocess. 
Excej)t in severe attac'ks a(‘.eom]>anied by much 
sujipuration, the temperature is never so high 
in the jujstular stage as in the ])re-eTUj)tivc 
jieriod. 

Varieties. — Four forms of smallpox have 
been described, viz. (1) conllucnt, (2) discrete, 
(3) hflcmorrhagic, and (4) modified smalljmx, 
including smallpox without eru])tion. 

1. Confluent smallpox (Platk 32, Fig. 2). - 
The prodromal, symptoms are usually severe. 
The initial fever is more intense, and there is 
often delirium, frequently violent. The lesions, 
as a rule, do not become confluent until the 
pustular stage, but coufiuenee may occur in the. 
])apular stage. Excejd. in very severe ceases 
the confluence of the lesions is (*onfined to the 
face, arms and hands, the erujition remaining 
discrete iij)on the trunk. As a rule, there is 
a decline of the fever on the appearance of the 
erujition, but there is not the same remission 
of temperature and subsidence of the other 
sym])toms as occurs in discrete cases. 

During the vesicular i)eriod, and still more 
so during the stage of su])pu ration, there is 
considerable unlema of the skin, causing great 
deformity of the face. During the jiustular stage 
the fever rises to 103'' or 104*^ F. {secomlan/ 
fevety or fever of maturation), delirium is fre- 
quent and insomnia the rule. The i)atient 
suffers considerable ])ain from the cutaneous 
eruption, as well as from the enanthem in the 
mouth, throat, and larynx. Salivation is well 
marked, deglutition is difficult, the voice is 
husky, and there is frequent cough. Foetor is 
pronounced during the pustular stage and 
during desiccation. Death occurs more often 
at this stage than at any other period. 


a typical example the lesions show no tendency 
to coalesce, but stand apart from one another 
and can easily be counted. Transitional forms, 
however, occur in which the lesions are un- 
usually numerous or the eruption is semi- 
confluent. The prodromal symptoms are, as 
a rule, not severe, but it is not exceptional for 
very intense initial symptoms to be followed 
by a discrete attack. On appearance of the 
eruption the temperature falls quite to normal, 
and in mild cases there is little if any secondary 
fever. Complications are exceptional and the 
mortality low. 

3. Heemorrhagic smallpox. — I\vo forms of 
the disease are included under this term — 
(1) black smallpox, or purpura variolosa, (2) 
variola heemorrhagica pustulosa. 

The incubation i)eriod in black smallpox is 
usually short, and the prodromal })eriod is 
ushered in with very severe symptoms, cs])eci- 
ally intense headache and backache, constant 
retching and vomiting, and prostration. Tone- 
lessncss of the facial muscles is a salient sign. 
The temperature varies ; in the more rapidly 
fatal cases it is ai)t to be below 100“ F. and even 
subnormal, while in those which survive longer 
a high temperature is the rule. The mind 
remains clear until shortly before death. 

A c.haracteristic fentor, quite distinct from 
that due to decomposition of the cutaneous 
lesions in confluent small})ox, is given off by 
the ]>atient, being })robably, as Ricketts sug- 
gests, an exhalation from the lungs arising 
from changers in the blood. The liver under- 
goes a rapid and i)ainless enlargement. 

On the second day the initial eruption 
appears, usually in the form of a deep scar- 
latiniform erythema, which may be patchy or 
uniform, confined to the trunk or limbs, or 
generalized, and is accompanied by a remark- 
able thickening of the skin. Very soon haemor- 
rhagi's are seen on the skin in the form of 
petechia? and ecchymoses of varying extent. 
The face becomes dusky red and swollen, 
liaEiinorrhages appear beneath the conjunctivae 
and from the other mucous membranes, causing 
epistaxis, melasna, haematuria, haemoptysis or 
metrorrhagia. Death may take place within 
tvrenty-four houis, but is usually delayed until 
after the seventh day, by which time definite 
])apules will have made their appearance. A 
considerable j)rojx)rtion of these (*ases, however, 
die before the characteristic eruption of small- 
pox has had time to develo}). Death in many 
cases is caused by heart failure or oedema of 
the lungs, and not by the actual loss of blood. 


2. Discrete smallpox (Plate 32, Fig. 1).— In 
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Plate 32.— SMALLPOX. 
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Variola hcBmorrhagica 'pmtulosa is the more 
frequent and somewhat less fatal form of 
haemorrhagic smallpox. On the third day, the 
prodromal symptoms being over, the eruption 
appears, and the subsequent course of the 
disease varies according as the haemorrhages 
appear in the ])apular, vesicular or })ustular 
stage. 1 'he haemorrhages may be confined to 
the j)ocks in R])ecial areas of the body, or be 
generalized. Other haemorrhages soon appear 
in the form of petechiae and eeehymoses be- 
tween tlic pocks. Haemorrhages also occur from 
the various mucous membranes as in purjmra 
variolosa. In most eases the disease is fatal, 
and death usually takes ])laee between the 
seventh and twelfth days, from collapse. 

4 . Modified smallpox is that form of tl'e 
disease in which, either as the result of a natural 
resistance to the virus of small]»ox, or much 
more frequently in consequence of immunity 
acquired by vaccination, there are differences 
in certain ros])ects from tlu* natural or un- 
modified form. Its course is shorter and 
milder, and the individual lesions do not at- 
tain their full development. Tlie characteristic, 
eruption may ap])ear on the first or second 
day of the period of invasion, insU»ad of, as 
it usually does, on the third. As a rule, the 
modification of the lesions is not seen until the 
appearance of the vesicles, which are usually 
superficial and often uniloculated. In some 
cases the vesicles are not converted into pus- 
tules but into w'art-like excrescences, especially 
on the face, where they persist for a long time 
after the j)atient has recovered. The constitu- 
tional symptoms are much less severe than in 
normal smalljiox, there is no secondary fever, 
and complications are rare, lleeovery always 
takes place. 

A special form of modified smalljK)x is what 
is known as variola sim* erartthewale, variola 
»ine rariolis, or smallpox without crujition. 
After exposure to infection all the initial syiii])- 
toms of smallpox, including a prodromal rash, 
develop, and subside on the third day without 
any subsequent erujition. »Siicli cases, which 
may be mistaken for influenza, are very 
apt to occur in recently vaccinated persons 
shortly after joining tlie staff of a sinalli)ox 
hospital. 

Complications. Cutaneous.— Boils and ab- 
scesses are frequent during convalescence, 
especially after severe attacks. Extensive im- 
petigo may develop during desiccation, and 
is sometimes followed by local gangrene. 
Septic rashes in the form of a patchy erythema 
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may also occur at this stage. Erysipelas is 
an occasionally fatal complication. 

Respiratory complications are very frequent. 
The eruption on the laryngeal mu(‘08a may give 
rise to considerable dys])no'a. (Edema of the 
glottis, perichondritis, and ulceration of the 
laryngeal cartilages may occur, lironchitis is 
frequent in othei’wise uncomplicated cases. 
Secondary infection may give rise to bronelio- 
piicumonia, hypostatic })ncumoiiia and gan- 
grene of the lung. True lobar pneumonia and 
pulmonary ahsc(\ss are very rare, rieurisy 
with rai)id development of emjiyema is occa- 
sionally seen, e 8 ])ecially in confluent cases. 
The jirognosis of tliese pleural and pulmonary 
complications is very unfavourable. 

Ocular complications are fairly common, 
es})ccially in the pustular stage, (’onjuncti- 
vitis is frequent and often severe in confluent 
attacks. Other ocular eompli(‘ations are kera- 
titis, corneal ulcer followed by opacities, iritis 
giving rise to synechia', choroiditis, ai.d ]'an- 
ojflithalmia. 

Aural oomplications. Acute otitis media 
may arise from exlension of the catarrhal ])ro- 
ecss from the ])harynx through the Eustachian 
tubes, or may occur mdcpciidontly. 

Adenitis, es))ccially of the cervical and axil- 
lary glands, is common, and ofkni ends in 
suppuration. 

^nes and joints. -S<'rous or sero-fmrulent 
arthritis, es])ecially of the large, joints, may 
occur, and som(*tir!i<»s t*nds in ankylosis. Sjircad 
of the inflammation to the articular ends of the 
bones is rare. Osteo- myelitis is exceptional. 

Cardiac complications arc uncommon. I'hey 
consist of myocarditis, siinj>le or malignant 
endocarditis, and ])eric,arditis. 

Nephritis is a rare complication, and is chiefly 
found in association with pyajmiti. Orchitis 
occurs with varying frequency in different 
ej)ideniic.s. Involvement of the other sexual 
organs is rare. 

Nervous system. — In addition to headache, 
in.somnia, and severe delirium, cerebral disturl)- 
ance may be shown by convulsions, w’liich are 
most liable to occur in children during the 
prodromal stage. Hemi])legia may result from 
thrombosis or encephalitis, or be due to cerebral 
luemorrhage in haemorrhagic cases. Aphasia 
may be associated w'ith hemiplegia or occur 
independently. Meningitis is a rare complica- 
tion most frequently seen in children during 
the period of suj>puration and cominencing 
desiccation ; it is usually of metastatic origin, 
but may also be secondary to otitis. Cases 
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of acute cncephalo-myclitis in which the symp- 
toms resemble those of disseminated sclerosis 
but differ from it by their tendency to re- 
covery, have been rejjorted by several writers. 
The spinal cord may be involved at any stage 
of the disease, both in mild and in severe at- 
tacks. During the early stage the symj)toms 
arc usually vague, consisting merely of back- 
ache, retention of urine and pains in the limbs, 
and subsiding as the eruption appears. Para- 
plegia of late onset is more serious, as it very 
rapidly involves all four limbs and j)roves 
fatal in a few days. A few cases of anterior 
jxdiomyelitis have also been reported. The 
])eripheral nerves are less frequently affected 
than any other part of the nervous system. A 
few cases of ulnar and musculo-spiral neuritis 
and 2 >ai'tdy 8 is of the serratus magnus arc on re- 
cord. ^Jeuralgia is frequent in convalescence. 
Psychoses may occur at any stage, in the form 
either of acute mania or of melancholia. The 
])rognosis as a nile is good, bub permanent 
dementia may result. 

Smallpox and pregnancy. ■ Abortion and pre- 
mature delivery o(*cur in a high ]>ercentagc of 
all severe eases. The fa‘tus is fret^uently dead 
at birth, and delivery is followed by severe uter- 
ine hajinorrhage and s(‘])tie. inflammation at the 
l)lacental site. 

Diagnosis." dll ilie diagnosis of sinalljiox, 
as in most of the other exanthemata, the 
following j joints must be borne in mind : - 

1. Thv histonf, — AVas Ihe onset sudden or 
gradual { Were there any special symptoms, 
e.g. severe backache or headache, noted ( A\his 
there a ])ronouneed im|)rovement and fall of 
temjjcrature in the symptoms at the end of a 
f(‘w days i Did the ]jatieiit come from an 
infected home or neigh hourhood ( 

2. The character of the lesiona. - Arc the 
lesions of the same age, size and shajK*, or are 
th(‘v jiolymorphous i In a ease of suspected 
smallpox it is inqjortuiit to determine whether 
variolous lesions are jjreseiit in addition to 
skin lesions which are obviously not variolous. 

3. Areas of jirettilcction, — The jirodroinal 
rashes are mainly found in the abdomino- 
feinoral region, the sides of the thorax and the 
axillie, while the characteristic eruption of 
siualljjox is most profuse on the face and dis- 
tal parts of the extremities, and on the trunk 
is thicker on the back than on the chest or 
abdomen. 

4. Evolution of the Many diseases 

can be excluded by their jirogress. Conqiared 
with other pustular lesions, such as acne or 


pustular syphilides, smallpox evolves with 
comparative rapidity, the pustules being soon 
replaced by scabs, which are not long in 
separating, leaving pigmented marks. 

The distinctive features of the diseases most 
freQuenfly mistaken for smallpox will now be 
considered. 

Chickenjiox , — The prodromal symiitoms are 
as a rule slight, or may be entirely lacking, 
the eruption being the first thing to attract 
attention. This is, however, by no means 
always the case. In adults the onset is fre- 
quently .severe and may closely simulate small- 
jiox. On the other hand, in cases of modified 
smallpox the initial synijdoins may be very 
slight and the eruiition may occur on the first 
day of the illness. Too much confidence, 
therefore, should not be placed in the history. 

The difference in distribution of the rash is 
the most important distinction. In chicken- 
pox the abdomen and chest are as thickly 
covered as the face, or even more so. The 
lesions arc equally numerous on the abdomen 
and back. On the limbs the eruption is com- 
jiaratively sjjarse and thickest at tJie proximal 
ends. Jn snialljjox the rash is most profuse 
on the face, arms and back, and much less 
abundant on the chest and abdomen. On 
the limbs the rash is thickest on the distal 
extremities. 

The character of the h^sions is also dis- 
tinctive. In chickenpox the lesions are more 
superlicial, become coni])lctely vesicular within 
a few hours of their first ap])earance, have a 
crenated outline which is most jmmounced 
during ihe desiccation stage, and t(*nd to be 
heterogeneous. Jn smallpox, on the other 
hand, the lesions are more deejily seated, do 
not become vesicular on the first day of the 
eruj)tion, are oval in shuiie, and show a greater 
uniformity in tlieir age, size and shajie in a 
given area. 

The lesions in chicken j)ox may be very 
abundant on the face, causing an oedema of 
the features which is more frequently met ^^^th 
ill smalljjux. In rare instances the lesions on 
the face and extremities may be as jilentiful 
or even more plentiful than those on the trunk. 
A few pocks oil the palate and buccal mucosa 
are extremely frequent in chickenpox, a buccal 
or faucial eiianthem being by no means iieculiar 
to sniall})ox. The life of an individual lesion 
in varicella is usually much shorter, but in 
severe attacks of chickenjjox the evolution of 
the lesions may be somewhat delayed so as to 
resemble that of smallpox h‘sions. 
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Measles . — The onset is not so sudden, is 
preceded by catarrhal signs and Koplik’s spots, 
and is not accompanied by shivering as in 
smallpox. The individual lesions in measles, 
on their first appearance, are larger than those 
of smallpox on the first day of the eruption, 
which is attended by a fall of temperature, 
while in measles it continues to rise. More- 
over, in smallpox the rash appears first on the 
face and advances thence over dillerent parts 
of the body, while in measles the rash devclo£)s 
almost simultaneously on the trunk and face. 

Syi)hilis is liable to be mistaken for smallpox, 
partly on acjcount of the general symptoms — 
])rostration and fever — and jmrtly on account 
of the eruption. The papular syi)hilide most 
frequently, and less often the pustular syi)hilide, 
may lead to errors in diagnosis. The distribu- 
tion of the eru})tion may resemble that of 
smallpox, but th(j diagnosis is usually rendered 
comparatively easy by the coppery colour of 
the jMipulcs and by tlie scaly collarette which 
is never present in smallpox. The character- 
istic jiolymorphism of syphilis, and jiossibly a 
primary lesion on the genitals or elsc^wliere, 
and a Wassennann reaction will be of much 
help. The progress of the lesions will be dc‘- 
<;i8ive. The ])ossibility of tlie coexistence of 
syphilis and smallpox, many exampIe^ of which 
occjurred in the last London e]»idcniic, shoidd 
be borne in mind. 

Acne . — Tlie ])resence of comedones and char- 
acteristic scars, the distribution on the face, 
shoulders, chest and back, and the slow jiro- 
gress of the eruption indicate, acne. As a rule, 
there is no constitutional distiu’bance, but some 
cases may he erroneously regarded as sj nail pox 
owing to some digestive deraiigemejit. The. 
coexistence (jf the two diseases is, of course, 
always i)ossible. 

Prognosis. — The ])rognosis dp£)ends on the 
extent of the erujition, and the. j)resence or 
absence of haemorrhages. 'J'lic. more scanty the. 
eruption, the more favourable the i)n)gnf»sis. 
On the other hand, the gniater the thickness 
and extent of the rasli, the more likely are 
dangerous pulmonary or cardiac complications 
to arise. The outlook in black smallpox is 
absolutely bad. It is s«»vere, though h^ss un- 
favourable, in variola liaemorrbagica £>ustulosa. 
In uuvaccinated children under 10 the mor- 
tality of smallpox generally is high, and in 
later life the mortality is greater in females 
than in males, especially in pregnancy and the 
puerperium. The mortality in alcoholic sub- 
jects is remarkably high. 


The situation of the eruption on the mucous 
membranes is of considerable importance. The 
presence of a buccal enauthem in infants is 
serious, as it interferes with tlieir taking 
nourishment. 

The concurrence of mild symptoms in the 
pre-eruptive stage witli an erythematous ])ro- 
drornal rash almost invariably heralds a slight 
attack. On the other hand, severe symptoms 
at this stage may be followed by a mild form 
of the disease. Excruciating pain in the back 
at the onset should be regarded with J 4 )j)re- 
bension, as it often pivecdt‘s lueiiiorrhagic small- 
2 )ox. Kail of tem[»erature to normal on the 
appearance of the eruption is of good omen, 
while an incomph*te and delayed fall of the 
temperature at this stage is of bad j)rogiiosis. 
iSevere cerebral symptoms during su])]Hiration 
are unfavourable. 

Mortality. — ^Jiefore the introduction of vac- 
cination the mortality from smallpox was so 
high that 7 to 12 per cent, of all deaths were, 
due to this cause. In na'cnt times the mor- 
tality lias varied great ly in differejit. e[»iileiuics. 
Jn the ephlmnic of hS70-»‘i in tlie M.A.ll. 
hospitals it was as high as H-8 j»er cent., owing 
to the unusually large p**oporti«m of malignant 
and lutMnorrhagic (^ases. Sinc(‘. then the mor- 
tality has ])rogressively diu'liiied ; in t he ejh- 
deiiiic of IbOl 5 it was only 11) *3 i)cr cent, 
among the, m>ii-vaccinateil. M<*Vail lias shown 
that since tin* bcgiiiiiing of the twentieth 
eentury tw'o different types of small {ni.v 
have oeenrred simultaneously in (ireat Britain, 
the one being the European or African lyjie, 
w'hich originat<*d in N*)rlh Africa ami thence 
sju'ead to Sjiain. France, Italy, and ijondoii, 
and is attended with a Jiioiiality varying 
from lG-8 to 21 7 jier cent., and tlie other an 
American type, which was prevalent during 
the. same jieriod in the Tnited States, Canada 
and New South Wales and in the jnovinces 
in England, with a moitality varying from 
O’lo to 5 per cent. 

Treatment.— Owing to the risks attending 
the nursing of a smallpo.x jiatient in a private 
house, it is always advisable to have the case 
removed to a special hosjiital. Wh(*n it. is 
de.sirablc that the jiatient should J<*inain at 
home, a room sliouid l>e clio.scn as far away 
as possible from the rest (»f the house. Excejit 
in very mild cases the diet shouhl be restricted 
to fluids. Milk may be given plain or diluted, 
or rendered palatable by the addition of various 
])roprietary prtjpa rations. Water should be 
taken freely. A day and a night nurse should 
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be provided, who nhould be protected by recent 
vaccination, and members of the family and 
other contacts should also be vaccinated. The 
nurse should not be allowed to leave the house 
without changing her clothes, carefully dis- 
infecting her face and hands, and washing her 
hair. 1'he room should be well ventilatt'd and 
strij)ped of all unnecessary fittings, and the 
tem])eratur<» range between and F. 

Careful attention must be ]»aid in nursing 
to the toilet of the mouth and nostrils, esjieci- 
ally in severe attacks. The mouth should be 
frequently cleansed with an antiseptic lotion, 
followed by ])ainting w'ith glycerin of borax. 
Prophylactic treatment of the eyes is i!n])ortant. 
To juevent the accumulation of jmrulent dis- 
charge tljo lids should be anointed with vaselint* 
daily and tin* eyes washed out with horic-acid 
lotion. ]ii severe attacks the hair should be 
cut very short or shaved. 

No internal medicine has any influence in 
aborting the erujition, and drug treatment can 
only be symiitomatic. The headache and jiain 
in the back and limbs during the j)rodromal 
jjeriod may be treated by salicylute^s, aspirin 
or phenacetin, but in the excruciating back- 
ache which often attends the ons(‘t of haemor- 
rhagic small])ox nothing but an injection of 
morphia will give relief. The insomnia will 
require the administration of bromides and 
chloral, trional, or other hypnotics. To allay 
the vomiting which is often a troublesome 
symptom in the early stage, the milk should be 
])eptoiiized or diluU*d with barley w’ater or 
lime water, or given per rectum. The diffi- 
culty in swallowing caused l)v the erujdion 
in the moutli and throat may be relieved by 
giving the j)atient ice to suck or by spraying 
the throat with a solution of cocaine. 

No measures have ])roved of any avail in 
the treatment of haBiiiorrhagic smallpox, hamio- 
statics such as ergot, hazeline, or adrenalin being 
completely useless. 

The cutaneous irritation may be relieved by 
W'arm alkaline baths, ])repared by adding 2- 10 
oz. of soda to 30 gallons of water (Meara),or 
by cold comi)resses to which some vinegar has 
been added. A 2-per-eent. solution of carbolic 
acid is also sjiid to have a very soothing effect 
((3. H. Mead). In children it w'ill often be 
necessary to ap])ly gloves to the hands and con- 
fine tlie arms in splints to prevent tearing o]>en 
of the pocks. No local a])j)lications can be 
relied uj^on to abort or to prevent pitting, but 
the most successful results have been obtained 
by Welch and Sehamberg from the use of tinc- 
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ture of iodine, which they apply once or twice 
daily according to the sensitiveness of the skin, 
until the eleventh or twelfth day of the eruption, 
wrhen it peels off in a thin parchment-like mask. 
An ointment dressing should then be substi- 
tuted. This method appeared to make the 
imstules shrink, to hasten decrustation, and in 
some measure to lessen the jutting. The foetor 
may be checked by the application of a powder 
containing iodoform 2 parts, boric acid 10 parts, 
talc 28 parts, dusted on freely after a bath. 

Treatment of complications. — On the onset of 
la tariff ills, hot fomentations to the neck or a 
steam tent will be required, and if no relief 
is obtained by this means the qutistion of in- 
tubation or tracheotomy will have to be con- 
sidered. A lO-per-cent. solution of argyrol is 
useful in coftjunctivitus. On the occurrence of 
keratitis and corneal ulcer an ointment contain- 
ing hydr. ox. flav. 2 gr., atrop. sulph. 4 gr.,and 
vaselin to 2 oz. should be a})plied twice daily. 

Red-light treatment was recommended by 
Finsen, who claimed that the exclusion of all 
but red light from the wards in which small- 
I)ox cases w'cre being treated had the effect 
of jireventing 8iij)})uration of the vesicles and 
pitting, of abolishing the fever and of lower- 
ing the mortality. A trial of this method 
was made in the M.A.B. hosjntals at Long 
Reach in 1903. The windows were covered 
with red material and the entrance to the 
experimental ward screened with thick curtains 
of Turkey twill. At night the only illumina- 
tion was a red lamp. In no instance did the 
development of the eruption and the progress 
of the case differ from what might have been 
expected if the patients had been treated in 
the ordinary wards, and in some cases the gloom 
seemed to have a deleterious infiueiicc on the 
jMitients, Similarly unfavourable reports have 
been made by other observers. 

J. D. Rolleston. 

SMELL, DISTURBANCE OF.— The acuity 
of smell varies in different persons ; in some 
it seems to be feeble, or even absent, from birth. 
Its loss, when acquired, may be due to local 
conditions in the nose, or to involvement of the 
nervous apparatus that subserves smell. The 
latter is rare, but occasionally anosmia results 
from a basal or cerebro-s])iiial meningitis, or 
is due to the compression of the olfactory bulb 
or tract by a tumour in the anterior fossa of 
the skull, or to a fracture in this region. 

Any disease of the nasal mucous membrane 
may affect smell. Anosmia is often associated 
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with trigeminal paralysis, as this lessens the 
secretions and allows the nostril to become 
dry. It may be due to blocking of a nostril. 

Perversions of smell are common in the 
neuroses and psychoses. Olfactory hallucina- 
tions are occasionally a very troublesome sequel 
of fracture of the anterior fossa of the skull 
and of traumatic injury of the olfactory tracts ; 
these purely subjective sensations are almost 
invariably nasty and unpleasant. They cannot 
be relieved by treatment, but tend to di8a])i)ear 
spontaneously. Gordon Holmes. 

SNAKE-BITE.- V cnomous snakes occur in 
most ])arts of tlie world, with tlie exception of 
New Zealand and the Oceanic Islands. They 
are divided by naturalists into two Jiiain 
classes, (1) the colubrines and (2) the viper- 
ines, which present differences in stnicture as 
well as in the toxic- effects of their n'spective 
jioisons. 

In Europe small adders or vipers (Tipem 
Items, V. aspis, and V. nmtmij/tes) are found, 
but are seldom dangerous to adult man, the 
fatalities recorded being mostly in children. 

Asia is the home of the most juiisonous colu- 
brine snakes — ^for instance, two d<»adly sjiecies 
of viper— the “ daboia,” F. russdli, and the. 
*• phoorsa,’’ Echis carhuitus ; the cobra, Nifja 
trijmlians, the king cobra, N, hamfaras, and 
the kraits, Bumjams ccemleus and B, fasemhts. 
In Africa are found two species of cobra, Naja 
haja in the north and N. Jlarn in tlie south, 
besides four sjiecies of vi|»er — Cerastes com alas, 
Echis eariaatas, Caasns rhoailjcatus, and Bids 
arietans or the “ jmff adder." 

Tlie most poisonous snakes on the American 
continent la^long to the \’ij)crida* and are re- 
])resentatives of the subfamily Crotalinaj. Jn 
North America are found various s[)ecies of 
rattlesnake, Crotulas lerrifiras, C. scatidatas, 
C, (lurissns, and (\ horrid us, as well as the 
“ copjierhead," Aaeistrodoa conlortrix, and the 
“ moccasin," A. piscivorus. In South America 
there are various species of Lachesis, including 
the well-known “ fer-de-lance,” L. lanceolaius. 

Australia and Tasmania are rich in colu- 
brincs, among them the '* death adder," Amn~ 
thopis antarcticus, the “ tiger snake,” Notechis 
scuiatus, and also the black snake, Uolechu 
ptseudechis. 

The venoms secreted by the more harmful 
sjiecies vary greatly both in amount and 
toxicity. The venoms most jiotent in their 
effects upon man and experimental animals 
are those of the cobra, the Australian tiger 


snake, and one of the sea snakes, Enhydrina 
mlakadiea. 

The action of these lethal venoms de})emU 
upon certain ferments and lysins in solutions 
of modified jiroteins : all attempts to sei«irate 
out the toxic principle in a jiure state have so 
far failed. It is known, however, that the 
toxic bodies can withstand a considerable 
amount of heat and desiccation and, if dried 
at 20° C. in a desiccator over culciiini chloride, 
can be kejit indefinitely in a well-corked 
bottle. 

The symptoms jiroduced by snake-bite differ 
considerably in the two main grou|»s. In 
colubriae jK>isoning signs of general systemic 
disturbance ra])idly supervene, and the bitten 
juirt soon becomes angiy and tedematoiis. 
Nausea, vomiting with ])rofuse salivation, and 
paralysis of the tongue and larynx follow. 
J)eath tak(*s ])lac(» when the resjiiratory centre 
becomes involved. In rijfcrine ]H)isoning ex- 
tensive unlema with blood-stained discharge, 
and ccchymosis occurs at the seat of the bite. 
Gonstitutional disturbances ]K>inting to jiartial 
j)aralysis of the cardiac mechanism su|)ervene 
almost immediately. These, phenomena may 
be transient ; should they pass off, the, tissue 
reaction at the site of the lesion becomes 
greatly aggravated, which r(*sults in suppura- 
tion and j)ossibly gangrene of the affect<*d 
part. 

The treatment of snet'e-bite must be 
j»rom])t and vigorou.^ It should be direct<‘d 
in the first place towar<ls |)rcventing, as far 
as is possible, the absorption of the poison, 
and secondly towards the nculralizatnm of tho 
generalized toxin. A ligature should therefore 
b<* tied around tJie limb immediately above 
the bite. If |H*rformed immediately, amputa- 
tion of tlie affeetisl part lias jiroved to be 
effective. 

As a means of destroying the toxins /// situ 
the bite sJiould be incised freel} in tin* direc- 
tion of the Iym]»liatic and venous eireiilation, 
and crystals of permanganate of iiotassiuin 
vigorously rubbed in. Kecently the injedion 
of 20 c.c. of a r>-j)er-cent. solution of gold 
chloride in ox- bile has bism advocated. 

Mere suction of the wound is inefficacious. 
Alcohol and slrychiiine anj jirobably useless as 
antidote's. General measures should be dins-ted 
tow^ards keeping the patient warm by ineuns 
of hot- water bottles and blankets. Jf respira- 
tory failure should siqiervene, artifi(;ial respira- 
tion must be resort4»d to. 

The scrum treatment of snake-bite is the 
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most scientific as well as the most efficacious 
method. Tn practice, however, it has a very 
important drawback, namely, that while the 
serum may be specific for one particular species 
of snake, it may be imjwtent as regards other 
species. Attcmj)ts at the j)roduction of a 
multivalent serum acting against all snake 
venoms have met with no great degree of 
success. A practical method of overcoming 
the difficulty is to issue an antiserum effective 
against the most dangerous snakes in any 
given locality. 

The injection should be jjiade immediately, 
if ])Ossib]e within ten minutes, and by the 
intravenous route. A (‘onsidcra}>Ie amount 
is nec(*ssary to neutralize the toxins, and at 
least 100 c.c. should be given. 

V, Mansox-IUiih. 

SODIUM CYANIDE POISONING {sec 

JNnSONS AND POJSONINC;). 

SOFT SORE {see Uu'rs Mollk). 

SOMNOLENCE {sec Slkki', DisTnuuANOEs 
ok). 

SPA TREATMENT. — A description of the 
various forms in which wat<‘r is aj)])lied to 
the surface of th<‘ laxly for thera])eutic juir- 
poses will be found in the articb* on Hvduo- 
TFiEHAVY. Th(* present article is concerned 
with tin* classification (d mineral waters, and 
with the affe(‘.tiojis in which their a])p1ication, 
external or internal, or both, is effica<-ious. 

S|ieaking broadly, the objects of a course of 
waters taken internally arc- - 

1. To remove from the alimentary canal j>ro- 
ducts of imperfect digestion, to stimulate the 
liver, to get rid of waste jiroducts by the blood- 
stream with subsequent elimination by the skin 
and kidneys — in short, to “ wash out ” the 
tissues. 

2, Tt) promote what was called by older 
writers the alterative ” effects of a cour.se 
of waters. The main ])rinci])le underlying all 
forms of treatment of chronic disorders is the 
promotion of a healthy reaction of Ihc affected 
tissues— the stimulation of a reaction which 
presumably is inadequate. It is in tin* pro- 
motion of this “ alterative ” reaction that the 
spa treatment by means of w^aters and batlis 
finds its application. 

Baths may be grouped broadly into four 
classes, viz. (1) simjFle thermal baths, (2) baths 
depending mainly on tlie chemical constituents 
of the w’ater, (3) gaseous thermal baths, (4) 
thermo-mechanical baths. 


1. Simple thermal baths.— These are con- 
sidered in the article on Hydrotherapy. 

2. Baths depending mainly for their action 
on the chemical constituents of the water 

over and above their thermal effects — e.g. : 
brine baths, the brine acting as a chemical 
irritant, and a stimulant to the nerve-endings 
in the skin ; mud baths, which are applied 
either locally or generally, and have the effect 
of stimulating the skin ])rofoundly, and of 
increasing the body-heat ; and sulphur baths, 
whicdi cause cutaneous hy))er8emia, cleanse the 
skin, have a germicidal action, and are powerful 
diaphoretics. 

3. Gaseous thermal baths. — These owe 
their action to the stirnulaiing effect of free 
(X)j, gas on the. skin. They increase the ])eri- 
jdicial circulation and juoniote diaphoresis. 

4. Thermo-mechanical baths.-- Such arc 
needle baths, the Vichy and Aix douches, 
the Plombieres treatment, and the “ Tivoli ” 
douche. 

Bcifore entering upon a classification of 
mineral waters, it may be ]X)intc(l out that 
altered ciimatie eoaditiohs arc of the greatest 
service as an auxiliary to tfeatmeiit by sucb 
waters. Jn the ]>ast, ])erhHj)S tex) much atten- 
tion has been paid to the height of the station 
above sea-level, witliout- due recognition being 
given to the factors wliicli j)rofoundly Jiuxlify 
the climate. Thus a spa at a moderate* eleva- 
tion oul}^ with a fr(‘(*. interclmnge of air, is 
often more brac.ing tluin another situiited in 
a valley at a much liigher altitude. Anotlier 
factor is the chamje of environment for the 
j)atient, and a completely altered nude of life 
— ciarly liours, modified eliet, and regular exer- 
cise in the open air. Moreover, the i)hysician 
secures more control over his i)atients, who arc 
free from worry and business cares. 

Clasiification of mineral waters.— It is 
customary to classify these waters according 
to their chemical constituents, and in the pre- 
sent state of knowledge no jnore scientific or 
precise method is possible. It w'ill be noticed 
that waters are grouped according to their 
most important and most ])otent constituent 
— a principle, however, which is not free from 
difficulty, in that many waters contain more 
than one active substance, while of others the 
mineral content, indicated by chemical analysis, 
is negligible. Owing to limits of si)ace, only 
the more important spas of each class will he 
mentioned, with special reference to those 
frequented by Englisli and American x)atients. 
The classified list of waters is as follows : — 
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1. Simple or indifferent thermal waters. 

2. Mixed chloride waters. 

3. Sulphur waters. 

4. Allmline waters. 

5. Siilphated waters. 

6. Chalybeate waters. 

7. Calcareous waters. 

8. Arsenical waters. 

1. Simple or indifferent thermal waters. — 

The chief features of these waters arc that they 
have a low mineralization, are very soft, and 
are naturally either warm or hot. Thc\v are 
more used for bathinj^ than for drinkinj^ 
j)ur])oses. 

Bath (81-750 ft.). -The Bath water Cnier^jes 
from the earth at a temperature of 1 F. 

Jt is liypotonic and has a hijjh decree of 
radio-activity. In addition to the usual balneo- 
therapeutic forms of treatment a ]»roiuinent 
feature is the deep immersion bath, eacli bath 
containing? 8(K)-tKX) f?allons of miiu‘ral water, 
in whicli the patient moves about freely. Hath 
is primarily an autumn and sjning station, the 
climate beinj? of a sedative character. The 
mean autumn temperature is 45' F..the sju’inj? 
D2" F. 

Biuion (l.fKK) ft.). The water issues from 
nine s])rin<?s at a tem})erature of 82' its 
most remarkable features beinj? the larj»e 
amount of nitrojien it holds in s(»lutioii and its 
radio-activity. It is used larj?ely for bathing 
pur])oses : {a) in large baths — at the natural 
teni]ierature- -in which tlie patient moves about 
freely, (b) in “ hot’* baths, in which with the 
natural Avat<*rs is jnixed a varying quantity of 
the same water artificially treated. Jluxton 
is situated on limestone ro<-k ; the climate is 
drv and bracing. 

Matlock (300-1,350 ft.).— The water, wliich 
is feebly mineralized, has a temperature of 
68" F., and, in addition to the presence of a 
small amount of free CTJg, contains a colloid 
substance which makes it well adapted for 
massage douching. The climate is mildly 
bracing. Matlock is notable anif»ng Hritish 
spas in that the spa treatment is given in the 
hotels and hydros, and not in separate bathing 
establishments. 

Bagneres-dc-Bujorre (1,800 ft.) lie.s in a valley 
of the Pyrenees. In addition to the indifferent 
waters (temperature 88‘^-122'’ F.), the chief 
constituent of which is calcium suljihate, sul- 
phur water is imported from a spring eight 
miles off. The baths are much used in the 
treatment of irritable conditions of the nervous 
system. 


Bagfwles-de-VOrne (750 ft.), situated in a 
hilly and well-w'ooded ])art of Normandy, has 
a thermal spring (La Grande Source, F.) 
wliich is mucli used for bathing purposes, 
combined with massage, in the treatment of 
jddebitis and other affections of the })eri])lieral 
circulation. 

l)ax (130 ft.), near Hayonne, well known as 
a winter healtli resort and bathing station, has 
radio-active waters (147® F.), used as full baths, 
douches, vapour baths, etc., also thermal mud 
baths which are jiartly vegetable and partly 
mineral in comjiosifion. The mud baths are 
given at high ienqieratiire in eas*»s of stiffened 
joints, sciatica, librositis, and clironic rheiima- 
ti.sm generally. 

Plottdnhrs (1,3(K) ft.) is situated in a valley 
of the Vosg<\s, siirrounued by wooded slopes. 
The numerous springs vary in temperature 
from 55 ’ to 1(15" F., and are radio-a<*tive. This 
spa is noti*d hir its treatment of muco-mem- 
braiioii.s colitis, typhlitis, appendicitis, chronic 
diaiTium, and allied conditions, by m(*ans of 
lavagt* of the large intestine. 

(tasicin, Salzburg (5,130 ft.), is the possessor 
of numerous thermal, radio-active, feebly 
mineralized waters (Stf 120 F.), and has a 

eoiishlerabh* reputation in the tri‘atmeiit of 
neurasthenia and disturlied and irritable affec- 
tions of the luTVous systmn generally. The 
waters are Init litth* used for ilrinking purpos(‘S. 
The elimat(‘ is of a sedative character, and this 
resort is very p(>]>uhir among ehb*rly [leople wlio 
normally lead lives of great- mental activity 
and strain. 

MdangadHid (!MK1 ft.), in Nas.sau, and Wild- 
bad (l,4(X) ft.), in the Wurteml)*rg Hlaek 
Forest, possess radio-activ(* and feebly mineral- 
ized waters similar to those at Gasteiii, and are 
suitable for the .same e-lass of cas(is. 

Battaglia (30 miles from Venice), in addition 
to it.H hyjierthermal siirings, is s])ee4aily noted 
for its baths of fango, a volcanic mud, used 
either generally or locally in artliritis and 
gouty and rlieumutic affections. 

Hammdm li'lrha (1,800 ft.), in Algeria, has 
liot springs of low mineralization (110’ K.), 
which ar* utilized for bathing in large swim- 
ming baths. It possesses a line winter climate. 

2. Mixed chloride waters. (*ommon salt, be- 
ing widely diilu.sed through nature,, is present 
in varying quantities in a very large nuirdan* 
of mineral sj)ring.s. As the blood-serum and 
body fluids contain NaCl, the function of 
tonicity is of special imjiortance in this chvtw 
of waters. They are termed mixed chloride 


223 



SPA TREATMENT 


as an indication that they contain chlorides 
other thto that of sodium. 

Many of the sulphur springs contain large 
quantities of the chlorides. 

The Droitwich brine baths are jiractically a 
cold saturated solution of common salt (30 
per cent.), and are utilized for bathing pur- 
posefti^only, in muscular rheumatism, sciatica, 
and allied affections. Brine swimming-baths 
are given, and, owing to the high sjiecific 
gravity of the water, the ])atient can do gradu- 
ated exercises which, on account of pain, he is 
unable to perform when not in the bath. This 
is a point of great im[)ortancc in the treatment 
of sciatica and myalgias. 

NanlivicJi has baths of the same character. 

Woodhall S]m water <*on tains, in addition to 
sodium chloride (20 ])arts per J ,000), iodides and 
bromides in small amounts. It is used for both 
drinking and bathing purposes. The spa has a 
special reputation in the treatment of uterine 
fibroids, chronic ])elvic inflanimatory exuda- 
tions, vaginitis, and cervicitis. 

Bourbon ne~les- Bains (800 ft.), in the Vosges, 
has hot sodium-chloride springs (150°). The 
chief feature of the baths is the high-jiressure 
douche of the mineral waters. There is a large 
military hos[)ital at Bourbonne. The <‘ure " 
is indicated in cases of chronic rheumatism, 
chronic articular gout, sciatica, etc. 

At Chalehfuyon (1,300 ft.), Auvergne, are 
warm mineral springs containing the chlorides 
of magnesium and sodium. The waters are 
inu(*h ust^d for stomach and intestinal lavage 
in the treatment of atonic dyspepsia, conatijia- 
tion, gastric catarrh, hepatic congestion, etc. 
B mining- whaler baths are also administered, the 
water being rich in free carbonic-acid gas. 

Baden-Baden ((550 ft.), Black Forest, is re- 
nowned for its feebly mineralized sodium- 
chloride waters (124 °-l 50° F.) containing traces 
of arsenic. The bathing establishments are 
very complete and luxurious, and all modern 
methods of hydrotherapeutic treatment are 
available. 

llomhurg (650 ft.) has many s])rings con- 
taining common salt in varying quantities wdth 
free carbonic.-acid gas, and in some cases with 
chloride of calcium and bicarbonate of iron. 
The climate is dry and bracing, and the bathing 
establishments arc of the first rank. 

Kissingen (650 ft.), Bavaria, })ossesses cold 
OO 2 springs containing common salt and car- 
bonate of iron. These are valuable in the 
treatment of anamiia, atonic dys{)epsia, hepatic 
congestion, constij^iation, etc. Mud baths are 


procurable, also “ sool-spray baths,” a vapour 
bath formed by the pulverization of the water. 

At Kreuznmh (340 ft.), near Bingen, are 
springs similar to those of Woodhall Spa. 

Nauheim (400 ft.), Hesse, has five springs, 
two of which are used for drinking and three 
for bathing purposes. The most important of 
the latter is a warm common salt water con- 
taining CO 2 . The chief feature is the sprudel 
bath, used in the treatment of heart disease 
and circulatory disturbances ; this, together 
with “ resisted movements,” forms the Nau- 
heim treatment. 

Reichenfially in the Bavarian highlands, and 
Bex (1,400 ft.), in Switzerland, have brine 
baths of the same character, but not so strong, 
as those at Droitwich. 

WieslHxden (380 ft.), near Frankfort-on-the- 
Main, one of the most noted of German spas, 
is famous for its first-class bathing establish- 
ments, and clinics for the treatment of disease 
of the eyas, ears, etc. The chief feature of the 
springs is their high temperature. The Koch- 
brunnen (150° F.) is used for drinking and 
bathing jiurposes, inhalation, thermal and 
hyperthermal baths. 

Saho Mof/giore (500 ft.), in the province of 
Joanna, Italy, has a cold brine which contains 
com])ounds of iodine, brine, and ])etroleuin, the 
last-named constituent rendering it unsuit- 
able for drinking. It is used for both bathing 
and inhalation. Mud baths are employed, 
])articularly in the form of fango poultices. 

3. Sulphur waters.-- A large number of springs 
are groujwd iji this class because, although 
differing widely in many ways, they all con- 
tain sulidiur in the form either of sui2)huretted 
hydrogen or of sulphides. They are scattered 
all over the \vorld, some (and chiefly in vol- 
canic districts) being thermal (e.g. in the 
Pyrenees and New Zealand), others cold (e.g. 
in Great Britain). They have been used for 
drinking and bathing ])urposos for centuries, 
and have a great rejiutation in the treatment 
of chronic skin affections, gout, rheumatism, 
and various forms of liver and stomach dis- 
order. Sulphuretted hydrogen quicrkly finds its 
way into the tissues from the stomach, being 
eliminated largely through the skin, kidneys, 
and bronchial mucous membranes. 

Harrogate (600 ft.) possesses a great variety 
of mineral s[)ringa, including a number con- 
taining sulphur combined with varying pro- 
portions of salt. Thus the Old Sulphur Well 
contains 0*7 vols. per mille of sodium sulphide 
and 13 i)arts of sodium chloride with 37 vols. 
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of sulphuretted hydrogen per litre. Other 
springs contain much less salt. It follows, 
therefore, that some of the springs are hy()er- 
tonic with reference to the blood-serum, while 
others have an astringent effect upon the in- 
testinal mucous membrane. There are also 
several saline springs in which iron is present 
either as the chloride, carbonate, or sulphate. 
Although the elevation is moderate the climate 
is j)articularly bracing, owing to the open 
position of the town on a moorland plateau 
with free inten^hango of air. The balneo- 
logical equipment is very complete, including 
mud, sidphur, douchc\. vapour, and other baths, 
intestinal lavage, etc. The “ cure ” is indi- 
cated in cases of gout and other disorders 
of metabolism, functional liver derangement, 
cholelithiasis, eczema, psoriasis, and other 
chronic skin diseases, sciatica, fibrositis, arth- 
ritis, high blood-pressure, etc. 

Llandrindod Wells, in Mid- Wales, has (1) 
sulphur and saline, (2) common salt, and (3) 
chalybeate springs. The waters of tlie first 
two groups, which are of low mineralization, 
are hypoionicj with reference to the fluids of 
the body. The chalybeate spring contains the 
carbonate of iron. The altitude at the highest 
part is 700 ft., and the climate is bracing. 

Stralh'peffer (150-300 ft.), in th( Scottish 
Highlands, has springs of which the leading 
characteristics arc the large percentage (69 
vols. per mille) of sulphur present in the form 
of sulphuretted hydrogen, and the low per- 
centage of sodium chloride*. Tlie climate 'm 
mild owing to the position of the sjja in a valley 
sheltered by mountains. 

Aix-leS’Bains (860 ft.), Savoy, one of the 
most popular spas in Europe, lias warm sul- 
phur springs similar in character to tho.s(» at 
StrathpefFer. The water is chiefly used for 
bathing purposes, and the characteristic feature 
of this spa is the Aix douche, a combination 
of massage and douching {see Hvdkothekapy). 
Chronic affections of the nose and ]>harvnx 
are treated with the natural vapour of the hot 
sulphur springs at Marlioz, <^lose to Aix. The 
climate is mild and warm. 

Bariges (4,000 ft.), in the Pyrenees, possesses 
a number of warm sulphur springs. The waters 
are unctuous owing to the presence of organic 
matter (to w'hich the name har^gine has been 
applied), and arc consequently ])articularly 
suitable for wet massage. Bareges possesses 
a state military hospital, the baths having a 
great reputation in the treatment of injuries 
received on the battlefield. 


Luchon (2,000 ft.) and Cauterets (3,200 ft.), 
both in the Pyrenees, have warm* sulphur 
springs. The chief feature at both spas is the 
treatment of chronic naso-pharyngeal catarrh 
by inhalations, pulverization, gargles, etc. 

Aix-la-Chapelle, or Aachen (530 ft.), is noted 
for its hot sulphur springs, which contain sul- 
phuretted hydrogen, sedium sulphide, and 
common salt. It has a worldwide reputation 
in the treatment of syphilis by means of 
mercurial inunction following sulphur baths. 

Schinznach (1,100 ft.), in the valley of the 
Aar, has sulphur 8]»ring8 containing sulphur- 
etted hydrogen at a temperature of 82°-95° F. 
The baths are much used in psoriasis and other 
scaly skin affections in wdiicii a macerating 
effect is desired. 

Acqui, in Northern Italy, possesses hot saline 
springs, but its most important feature is its 
fango baths, vohanic mud being mixed with 
mineral water. 

At Ilclouan-h‘S‘ Bains, in Kgypt, 16 miles 
south of Cairo, are suljdiuretted salim* siiljiliur 
waters similar in character* to tKe. Old Sul- 
j)hur Well, Harrogate. The (*limate is dry, 
warm and sunny, and the air remarkably free 
from j)ollution owing to the situation of 
Hclouan in the desert. It is an im])ortant 
winter resort- for paticTits sufToring .from arth- 
ritis and chronic rheumatism. 

4. Alkaline waters.- -All the waters of this 
group owe their alkalinity to tin* presenee of 
.sodium bicarbonate, Jind are largely used for 
internal administration in the tre^itniciit of 
conditions of tlic stomach and bile-paasages, 
and when an antac'id ilusliing of the mucosa is 
desired. 

Vichg (850 ft.) has many cold and tlit^rmal 
isotonic alkaline wat<‘rs eontainiiig (>(> 2 , and 
traces of iron and arsenic. L’llOpitul (81 -5 
F.) is used in gastric maladies for drinking and 
lavage; Cclestin, a cold spring, diuretic in 
action, for gout and renal disturbances ; La 
Grande Grille (106° F.), for hepatic affeijtions. 
The Vichy douche is used extensively. At 
Vi(;hy there is a military hospital for officers 
and men invalided witli malarial affections 
after service in the French colonics. 

RoyaiAes- Bains (1,480 ft.), in the Auvergne, 
has an alkaline water which contains an apjire- 
ciablc amount of sodium chloride and free OO 2 . 
It is used internally, for inhalation, and us 
effervescing baths in gouty affections involving 
the skin and in bronchial catarrh. 

Ems (260 ft.), near Coblenz, with springs of 
the same character as those at lioyat, has a 
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great reputation for the treatment of chronic 
catarrh. 

Carlsbad (1,200 ft.) and Marienbad (1,900 ft.) 
are the two most important representatives 
of the class of alkaline waters which, contain- 
ing sodium sulphate in addition to sodium 
bicarbonate, have a purgative action by 
increasing intestinal paristalsis. The Carls- 
bad waters are hypcrthermal waters, gaseous 
and radio-active. The “ cure ” is indicated in 
cases of abdominal plethora, over-feeding, 
obesity, constipation, liver affections, and cer- 
tain types of glycosuria. The waters of Marien- 
bad are of the same character, except that they 
are cold and, containing more sodium sulphate 
and CO 2 , are more ax)erient. An important 
feature of this spa is the mud bath. The 

cure is suitable for the same types of cases 
as Carlsbad, and has a particular reputation in 
the treatment of obesity. 

5. Snlphated waters. — Mineral waters of this 
class are distinguished by the amount of mag- 
nesium sulphate and sodium sulphate they con- 
tain ; they are sometimes called bitter waters 
because of the taste of the magnesium sulphate. 
The more active members of the group are 
not drunk at their source, but bottled ; such 
are Apenta, Bubinat, Carabana (Spain), and 
Fricdrichsh^. They are of service in cases 
of sluggish postal circulation, luemorrhoids, 
lithiasis, etc. 

Cheltenham (150 ft.) has springs containing 
magnesium sulphate and sodium chloride, with 
a consequent mild ai)orient effect ; also chaly- 
beate waters. 

6. Chalybeate waters.— Iron, being widely 
diffused through nature, is contained in the 
majority of mineral waters, but in this class 
are included only those springs in which 
iron is xiresent in appreciable amount. A 
course of chalybeate waters is indicated in 
cases of debility associated with chlorosis. 
Those containing carbonic-acid gas are utilized 
for bathing x>urpoaes, but, inasmuch as there is 
no cutaneous absorption of iron, their action 
is no doubt due to the effect of the gas upon 
the skin. 

The sx)riiig8 at Harrogate contain iron in the 
form of ferrous carbonate, and the chloride in 
varying amounts, associa^ with sodium and 
other chlorides. 

Flitmck, in Bedfordshire, has a cold spring 
containing the persulphate of iron. 

Spa (1,000 ft.), Belgium, is noted for its cold 
springs containing the bicarbonate of iron and 
much free carbonic-oxide gas. They are used 


for both bathing and drinking purposes. Spa 
has a reputation in the treatment of men- 
strual irregularities, vaginal and uterine catarrh, 
chlorosis, etc. 

Schtoalbach (950 ft.), Germany, x)ossesses non- 
thermal bicarbonate-of-iron waters, which are 
used for bathing purposes and for vaginal 
douching. 

7. Caleareous waters.— These springs con- 
tain the carbonate or sulphate of calcium and 
carbonate of magnesium, with or without free 
carbonic-oxide gas, as their chief ingredients ; 
some (contain s^ium bicarbonate in addition. 
Speaking generally, they are strongly diuretic 
in action, and by incrimsing renal elimination 
reduce high arterial tension. Prescribed in 
large doses, their beneficial effect is chiefly due 
to the washing-out of the tissues. They are 
used largely in cases of chronic bronchial 
catarrh and catarrh of the bladder and urinary 
))assages, and have a very definite action in 
lessening secretion of the mucous membranes 
involved. 

Bath. (See under Class 1, p. 223.) 

The waters of ContrexeviUe (1,150 ft.), in 
the Vosges, are of the cold calcareous type, 
and are markedly diuretic in action. This 
spa has a great reputation in the treatment 
of renal calculus, gravel, chronic cystitis, 
oxaluria, etc. 

Vittd (1,100 ft.), also in the Vosg<Mi, has 
waters of the same cliaract(*r as tliose of 
Cbntrexeville. 

Wildungen (980 ft.), the German Gontrexe- 
villc, has non-thermal gaseous waters which 
contain the bicarbonatos of sodium and magne- 
sium, and are utilized in the treatment of 
prostatic enlargement, urinary lithiasis, and 
vesical catarrh 

8. Arsenical waters. — In this group are in- 
cluded a small number of mineral springs which 
contain an appreciable quantity of arsenic ; 
their physiological and therapeutic action is 
the same as when arsenic is administered in 
pharmaceutical preparations. 

lionccgm and L^ico, in the Tyrol, are the 
strongest arsenical springs in the world, the 
former containing 42*6 mg. of arsenic trioxide 
per litre. 

La Bourhoule, in the Auvergne (2,770 ft.), 
has a spring (temperature ISC'" F.) containing 
sodium bicarbonate, sodium chloride, and 
0 028 grin, of sodium arsenate to the litre. 
The cure is recommended in psoriasis, 
eczema, ichthyosis, acne, and many other skin 
affections, in scrofulous conditions, malarial 
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cachexia, asthma in children, and certain types 
of glycosuria. 

Mont Dore (3,400 ft.), the highest spa in 
France, has hypcrthermal feebly-mineralized 
alkaline waters containing a trace of arsenic. 
A chief feature of this spa is its salles d^aspira- 
tion — chambers filled with the compressed 
vapour of the water, and used in the treatment 
of asthma and catarrhal conditions of the res])ir- 
atory passages. ^ Bektram Watsox. 

SPASM, CAUSES OF. — A spasm is defin- 
able as a tonic contraction of a muscle or 
groui) of muscles, caused by an increase of 
excitability of the muscles themselves, by stimu- 
lation of their motor nerves, or as a reflex 
evoked by an a])propriate sensory stimulus. 
The term has, however, been very loosely ap- 
]>lied to d(»Kignate tonic muscular contractions 
of the most diverse origin ; even the various 
co-ordiiiutcd movements exhibited in tics have 
been called sjasms. These spasmodic contract 
Tions unassociated with an organic lesion and 
under volitional control arc considered in the 
articles on Hysteria and Hystero-epilepsy 
and Tjcs and Habit Spasms. 

Spasm of muscular origin.-- The ]>rolongcd 
ischaemia of a muscle produced by tight 
bandaging will cause a spasmodic contraction 
of purely muscular origin, due probably to 
changes in the muscle indu(jed by the In^aping- 
up of products of muscular metabolism. Simi- 
lar myogenic contracture follows the long- 
maintained tonic contraction of local tetanus, 
hysterical contractures, and the unojij)osed 
<ontractuie due 1o paralysis of an antagonist 
muscle. These myogenic spasms arc inde- 
]jendent of the central nervous system and 
may not b(! resolved by section of the mok»r 
nerves. They pass slowly away when the 
lymph- and blood-circulation aic restored by 
]>assive movements and massage. 

Spasm due to hyperexcitability of a motor 
nerve.— Tetany (q.v.) is characterized by spas- 
11 iodic contractions due to hyperexcitability of 
the peripheral nerves. Facial spasm due appar- 
ently to such hypercxcitubility is a coini^ara- 
tivcly rare diso^er ; it begins with irregular 
fibrillary contractions of the facial muscles on 
one side, wliich increase in frequency and in- 
tensity till finally the whole facial musculature 
on one side is contracted sjiasmodically. The 
spasm may last for weeks or months, or occur 
in bouts of short duration. Occasionally hear- 
ing is affected also. The absence of other 
nervous symptoms, the involvement of both 


upper and lower facial muscles, and the fibril- 
lary tremor accompanying the spasm serve to 
distinguish it from facial spasm duo to a cortical 
discharge, or the facial spasm of hysteria. 

Wounds causing cicatricial irritation of a 
motor nerve occasionally give rise to spasm. 

Hyperezcitability of the motor nerve-cells in 
the spinal cord is the cause of the spasm of 
tetanus. 

Spasm due to irritation of an afferent nerve, 

and therefore reflex in nature, is, as a rule, 
accompanied by pains and is discontinuous. 
The contractures frequently observed after 
wounds of tlift extremities in the late War were 
originally considered to be reflex in nature, 
Init have boon proved to be really due to 
muscular change following on the mainten- 
ance of an liystorical contracture. The muscle 
is poisoned by tlie retention of waste products 
of metabolism due to cinmiatory disturbance 
associated with tJie maint<mance of a long- 
sustained contracture. 

Reflex spasm evoked by hsnpcnensibility o! 
the afferent nerves occuirs in poisoning by 
strychnine^. 

Lesions of the spinal cord cutting oi! the 
cerebral inhibitory impulses may })erniit an 
excessive response^ of the motor iHiuruncs to 
sensory stimuli which is H|^sm(»di(? in nature. 

Irritotion of the afferent nerve-trunks in 
their jmssage through the meninges may cause 
spasmodic contractions in ineLingitis, tin; sjiasm 
being often most einj)hatic in the retractor 
muscles of the head »nd spine. 

Spasmodic contractures of the onstriated 
muscles of the viscera may take ]>luce as a 
re.sponsc to direct excitation, but it may also 
be a reflex response of the vegeUitive nervous 
system to irritation in anotluT iKirtion of tlic 
vi«cus. 

Hyiicrexcitability of specific visceral systems 
may exist, as in vaginismus and sjiasm of the 
j)ylorus. 

Spasms of cerebral origin may be due to 

iir’tative lesions of the cerebral certex. In 
such cases there are usually symptoins j)oiiit- 
ing to involvement of the pyramidal tracts. 
The distiibution of such spasms corresponds 
with the area of the musculature governed by 
the cortical zone affected, but the sfiasiiis 
occasionally spread till gradually the whole 
skeletal musculature of one side of the body 
is involved in wbat is knowm as a Ja< l:soniuji 
fit. Spasmodic contractions of the liuiid mus- 
cles may occur in oocupation neuroses siicii as 
writer’s cramp. F. L. (»olla. 
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SPASMUS NUTANS 


8PA8MODIO DY8MIENORRHCEA {see 
Dysmenobbhcea). 

8PA8MODIC TIC {see Tics and Habit 
Spasms). 

8PA8MODIO TORTIOOLLi8 {see Tob 
TICOLLIS AND WbY-NECK). 

8PA8MOPHILIA.— A term, little used in 
Great Britain, which has been ai)plied by 
American physicians to a constitutional state 
or diathesis the chief manifestations of which 
are convulsions, tetany, facial irritability and 
laryngismus stridulus, it is met with almost 
entirely in infants and young children. Three 
factors (} 0 - 02 )erate in its causation : (1) An 
underlying nervous instability, often inherited. 

(2) A general constitutional (;ause which is at 
present undetermined but in which defective 
functioning of the parathyroids possibly plays 
a jiart. Rickets is not uncommonly present. 
Reduction in the calcium-content of the blood 
seems to be a constant feature, and explains 
the undue excitability of the nervous system. 

(3) An exciting cause such as dyspepsia, or 

acute infections or intoxications. Offensive 
and otherwise abnormal motions often imme- 
diately precede such prominent manifestations 
as tetany and laryngismus. The sjmsmophilic 
child is petulant, excitable, restless, and irrit- 
able. (6V also Tetany; and IjAityNOiSMUs 
bTRiJ)iTLUS.) Fkedebick Langmead. 

SPASMUS NUTANS (Nodding Spasm). 
— Nodding movements of the head which 
occur in early infancy, accompanied by nys- 
tagmus, and probably due to defective co- 
ordination. 

Etiology* — Sfuismus nutans is usually seen 
first in infants between the. ages of four and 
twelve months, and generally disappears be- 
fore the third year. The association of nys- 
taginiis with the nodding implies imperfect 
co-ordination between the movements of the 
ocular and erunio-cervieal muscles. Guthrie 
hold that Belter's nucleus and its connexions 
with the oculo-motor nuclei beneath the cor- 
pora quadragemina, and with the anterior 
column of the cord, through the vestibulo- 
spinal tracts, are probably the seat of the dis- 
turbance. 'J'he frequent incidence of spasmus 
nutans during December and January, and its 
occurrence in children who live in dark houses, 
led to the belief that the nystagmus is due to 
the darkness, or to the child’s attempt to fix 
a bright object in a dark room, and that the 


nodding is secondary. Dark rooms and dark 
months, however, are not always associated 
Bnth it. Many of the infants are rickety, but 
others are not. Dentition and gastro-intes- 
tinal disturbances are other suggested causes, 
but the association is not clear. Nervousness 
and Bupersensitiveness to noise have been noted, 
and in this way the nystagmus may be related 
to that caused by syringing the ear, sound 
itself being sufficient to pr^uce the pheno- 
menon. 

Symptoms. — ^The head movements may 
be up and down or from side to side, but 
arc usually oblique. The nystagmus may be 
horizontal, vertical, rotatory, oblique, or even 
convergent. The nodding and nystagmus do 
not always correspond, nor are they always 
synchronous, for one may precede or succeed 
the other. Though usually bilateral, the nys- 
tagmus may be confined to one eye. Some- 
times the nodding may interfere considerably 
with nursing, the teat being grasped with 
difficulty and often dropped. When looking 
at objects the child is }>rone to tilt its head 
to one side, as though hemianopic. 

Diagnosis. — Spasmus nutans must be dis- 
tinguished from JuTeditary mjsta(]mus, with 
whi<*h h('Bd-nodding may occur. Both appear 
at about the sanu? time, but the hereditary 
form of nystagmus persists throughout life. 
It affccjts both sexes, but is usually transmitted 
through th(*, female to the male. The subjects 
are very fair, with pale discs and blue irides, 
and were rt'.garded by Nettleshiji as mild 
albinos. Almost alw^ays hyj)er trophic astig- 
matism is present. It may be im})ossible to 
distinguish the nystagmus when nodding move- 
ments are absent from that which acc'ompanios 
grave defects of vision, except by o})hthalmo- 
scopic examination. “ Head^rdlling ” is a dif- 
ferent condition. The head is pressed against 
the jullow and rolled deliberately from side to 
side until perha])s a bald patch results. Its 
common enuses are intestinal disturbances, 
otalgia and rickets. 

Treatment. — Attention to hygiene and the 
diet are generally all that is necessary. If the 
motions are abnormal a mixture containing 
5-10 min. doses «>£ castor oil may be employed. 
Potassium bromide in small quantities often 
leads to cessation of the nodding, which is 
itself of little consequence. 


Frederick Langmead. 

8PA8TIC PARALY8I8 OF INFANT8 

{see Cerebral Diplegia). 
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SPASTIC PARAPLEGIA (see Paraplegia, 
Spastic). 

SPEECH, DISTURBANCES OF.— Under 
this heading are considered Dysarthria and 
Anarthria, Aphonia, and Stammering. 

Dysarthria and Anarturia 

When there is a lesion in any j)art of the 
association apparatus between the various 
cortical centres concerned with the faculty of 
speech, the resulting defect is one of aphasia 
(q.v.). When there is a lesion in the projection 
])ath or paths from the motor speech-centre 
in Broca’s area of the frontal lobe to the 
.secondary centres for the movements of speak- 
ing— the nuclei of the seventh, tenth, and 
twelfth cranial nerves, situated in the pons and 
medulla, which supply the muscles of tongue, 
palate, lips, etc. — the clinical condition is one 
of dysarthria or anarthria. 

These tenns must be restricted to defects 
of articulation and phonation, of outward 
specich, while aphasia is a defect of inward 
speech. 

The projection paths just K^ferrcHl to, eor- 
tico-pontinc and cortico-bulbar motor trae.ts, 
originate in the corresponding motor centres, 
which are situated in the lower part of the 
precentral gyrus in each hemisplier?, and in 
the adjacent operculum Itolandi, i.e. the part 
of the precentral gyrus which ov(‘r]iangs the 
anterior portion of the island of Beil. The 
fibn*.s are collected together into a special 
bundle, the geniculate bundle, which skirts 
the lenticular nucleus and passes through 
the knee of the internal capsule, whence it 
descends to the crus cerebri, occujiying ilie 
inner fifth of that structure ; the fibres then 
gradually separate into smaller bundles and, 
crossing the midline at varying levels, 
reach the contralateral motor nuclei above 
specified. 

Dysarthria and anarthria are caused by 
bilateral lesions anywhere on this path, but 
occasionally also by unilateral lesions — which 
can be understood, as there is probably a 
double representation in the cortex of each 
half of the body. The common diseases asso- 
ciated with dysarthria are bulbar palsy, pseudo- 
bulbar paralysis, myasthenia gravis, polioen- 
cephalitis inferior, and vascular lesions of the 
basal ganglia, crus, jions, or medulla. Dysar- 
thria may also ensue if there is defect in 
the (‘o-ordination of the mechanisms con- 
cerned, without actual palsy. Ataxia of 
articulation may occur in cerebellar di.sease ; 


and in Friedreich's disease, disseminated sclero- 
sis, ponto-cercbellar tumours, etc., dysarthria 
from dmpairment of controlling mechanisms 
may arise. 

The prognosis and treatment of dysiir- 
thria are obviously those of the underlying 
pathological condition, and the r<*ader is tliere- 
fore referred to tlie articles dealing with those 
subjects. 

Aphonia 

The term aphonia is used to signify a cojidi- 
tion of whispiTcd speech. Its most common 
occurrence is ns a symptom of hysteria, mono- 
symptomatically or otherwise. The treat nient 
of the hysterical variety is that of the psyelio- 
neiirosis itself. 

Aphonia, however, in mild or severe degree, 
may occur froju local conditions impairing the 
function of the recurrent laryngeal nerves ; 
dysphonia or aphonia, also, nmy lie an areoiii- 
]>ajiiinent of dysarthria. 

Stammering 

Stammering, or stuttoiing, is a neurosis of 
articulation ; it is an iiuj)airnient of the fune.- 
tion of outward speech, (»f a jieculiar nature, 
but cjcntral in origin and p8ychojm)tor in type. 
Jt occurs in prcdisjK)si‘d individuals, wlio not 
infrequently show other signs of psychical 
instability. 

The usual cause of stammering is a sh<»ck 
or fright, a severe fall, an e.xeiting or alarming 
ex]»erience ; it is often asso(;iaied with the 
existence of a nuuital state of general anxiety. 
Undoubtedly imitation, intentional or unin- 
tentional, is an iin|M)rtant etiological factor. 
Beceiit claims by Fnsudian school would 
make a sexual factor paramount, in the develop- 
ment of stain mcring. 

Symptomatology.—Froin this }»oint of 
view the condition reveals itself by cramps or 
spasms of the muscles of plionation and articu- 
lation, while additional voluntary or inyoluii- 
tary musc-ular contractions in nciglibouring or 
distant groujis are almost habitual. The 
l»atient may sticjk over <*ertain liitters only, 
or certain words. He is always afraid that he 
will not be able to articulate correctly, with 
the result tliat he defeats his own efforts to 
speak smoothly. Tliis element of lack of 
confidence is sometimes strikingly apparent. 
Stammerers often are able to read aloud with 
someone in complete ease*, but the moment 
the accompanying voice ceases and they are 
left to their own devices they stutter. The 
timidity wliich .so many stammerers show 
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exhibits itself in diverse ways — ^bashfulncss, 
strained feelings towards others in society, 
blushing, etc. Scripture distinguishes three 
stages in stammering : (1) the habit stage, 
in which the child is merely coi)ying and the 
stammering is dropped as soon as the cause 
is removed; (2) the fright stage, in which 
the fear of displeasing and of appearing 
ridiculous ” is uppermost, and absolute speech- 
lessness may result ; (3) the stage of indiffer- 
ence, in older patients, who stammer because 
the habit is firmly l^ed, and not because 
tliey are embarrassed. 

The treatment of stammering must he 
directed to the two sides of the neurosis — i.(i. 
to the actual articulatoy defects and to the 
psychopathic state b(‘hind it. 

it has often been remarked that stammerers 
can sing what they cannot say in an ordinary 
sj^eaking voice. The explanation is that sing- 
ing does not awaken the emotional complex 
tlnit is associated witli the speaking voice ; and 
aiccordingly vtirious methods have been devised 
to lead the })aticnt to speak in an unusual 
Aoice, low-pitclird or high-pitched, as the case 
may be. They arc objecstionable, as Scripture 
says, because they leave the patient with a 
queer voi<e wdiicli is sometimes worse than 
the disease. 

A grc'at number of exercises for breathing 
and articulating, which may be found in any 
of tliC modern textbooks dealing with stammer- 
ing, have hcen devised to aid in the re-education 
of tli(‘ voice. More inij)ortancc, however, must. 
und()ubt<'dly be })laced on the treatment of 
the mental factor in the condition. To this 
end methods must be utilized of a more general 
nature, ])syciiothera])eutic methods which need 
not 1)0 furtlier particularized in this place. 
The method of psycho-analysis will prove of 
service in suitable cases, and good results may 
follow, but its a])])lication to all and sundry 
cases of stammering in children, as has been 
recently advocated by one of its enthusiasts, 
is to be de])rccat(*d, especially since excellent 
results have oftiui been obiained by other 
juoceduies. g Kixnter Wilson. 

8PERMATORRHCEA {sec Sexual Func- 
tions, Malk, J)istuk«ances of). 

SPHENOIDAL SINUS, DISEASES OF 

{sea Sinuses, Accessouv Air, Diseases 
of). 

SPHYGMOMANOMETER {see Blood- 
pressure). 


SPINA BIFIDA 

SPINA BIFIDA. — ^A condition of imperfect 
development of the spinal canal, usually accom- 
panied by protrusion of some of the spinal 
contents. 

Etiology. — ^Very little is known as to 
causation. It is a condition of arrested 
development, often accompanied by mal- 
developments in other parts of the b^y. It 
is found almost equally in males and females, 
and occurs about once in a thousand births. 

Pathology. — The spinal cord is formed by 
the raising up and meeting of the medullary 
folds of embryonic cpiblast. Mesoderm grows 
round the neural tube and constitutes the basis 
of the future meninges and vertebral column. 
The neural tube closes first in the dorsal region, 
next in the cervical portion, and lastly in the 
hiinbo-sacral portion of the si)inal canal. 

When the neural tube does not unite but 
the medullary substance is exposed as a Hat 
vascular area the condition is known as 
rac'hischisis, w'liich may involve the W'liole 
or part of the cord. 

Of spina bifida proper tliero are four i)atho- 
logicul varieties : 

1. Meningocele, or protrusion of the mem- 
branes of the cord through a gap in the 
vertebral column. Fluid collects within the 
protruded portion of the ineinbrane. 

2. Sgringo-myrloc'cle, or dilatation of a por- 
tion of the spinal cord, which ])rojects through 
the vertebral gap. 

3. Meningo-mycloccle, the projection of a 
portion of the piu mater and Bj)iiial coid, 
which is spread over the summit of the swell- 
ing and under which fluid (‘ollects. 

4. Spina bifida occulta, or defect of tlie neural 
arches unaccompanied by any protrusion of 
the vertebral contents. 

Very rarely the defect of the bone affects 
the bodies of the vertebra) and a spina bifida 
anterior results. Ifare-li}), talipes, and hydro- 
cephalus art* among the bodily defects that 
often accompany spina bifida. 

Symptoms. — Tiie symptoms present in a 
case of spina bifida are - 

(fl) The prt)8ence of a swelling over the spine, 
noticed at birtli. In the occult variety no 
protrusion may exist, but there is often a small 
tumour, lipoma or angioma, over the site of 
the defect, or there may be a tuft of hair. 

(h) Ner\'e symptoms, due to involvement cf 
the end of the cord and nerve-roots, c.g. para- 
lysis or spastic condition of lower extremities, 
incontinence of urine and fa^'es. 

(c) Associated deformities such as harc-lip or 
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hydrocephalus. Spina bifida occulta may give 
rise to no symptoms till puberty, when cord 
symptoms may develop. 

Diagnotit. — ^Except in the occult and an- 
terior varieties, no difficulty exists in diag- 
nosing spina bifida. Differentiation between 
the varieties is usually possible. In tiienirtgo- 
myelocele there are three zones observable- -in 
the centre the red nervous matter, outside this 
the thinned-out pial covering, at the periphery 
the thinned skin merging gradually into nor- 
mal skin. In meningoede the vertebral gap is 
usually small and the swelling may be pedun- 
culated. In syringo-tnyelocde the i)ioaeucc of 
nerve-elements in the sac may be seen by 
transillumination, and pressure in the siic may 
cause bulging of the fontanelle. Nerve symp- 
toms often accompany this variety. 

The X-rays will reveal a spina bifida anltM-ior 
or occulta. 

Prognosis.-' In spina bifida occulta the 
prognosis is good, in meningocele promisiiig, in 
syringo-niyelocclc hopeless. 

Treatment- Palliative. — Protect the })art 
and ijrevcnt ulceration as far as possible. 
Aspirate aseptically if there is danger of the 
thinned cover bursting. 

Curative. -Occasionally benefit bas uct*rued 
from injecting the sac with i-l dr. (d Horton's 
fluid (iodine 10 gr., fiotassiiiin iodide .‘Kt gr., 
glycerin to the ounce). 

Operation is advisable in enses of meningo- 
cele. It should not be undertaken until tlie 
(diiJd is a few years old. I’lie sac may be re- 
moved, the oj)ening in the membranes s<»curely 
sewn up, and if necessary a mnsculo-fascial 
flaj> fusliioned to make good tlie bony defect. 

it is doubtful whether mm-h good result.s 
from oi)(‘rating on either synngo-inyelo<*elo <»r 
meningo-myelocole. Absolute coni raindicatio!i'< 
to o]»eration are Jiydnweplialus, ])aTa|ilegia. and 
other grave associated deformities. 

Z.^CilAllV OoPE. 

SPINAL CARIES. — The name spinal caries 
is reserved for tuberculous disease of the 
vertebrsB. Inflammation of these bones is in 
extremely rare instances due to B. typhosus, 
the gonococcus, or the staphylococt us. 

Etiology. — ^As in tuberculosis of oth(*r 
regions, general debility with anaemia i.s an 
important predisposing cause, and as a rub* 
there is no history of injury. The disease is 
more common in children than in adults, and 
begins especially between the ages of 5 and 
16, but cervical caries is often seen in very 


CARIES 

young children. The actual cause, the tuber- 
cle bacillus, gains access to the blood-stream 
by way of the respiratory or alimentary tract, 
and especially the tonsil. While in most c^es 
the only obvious focus is in the spine, asso- 
ciated disease of the lungs, joints, or genito- 
urinary tract is not very uncommon. 

Pathology. — In the neck the inflammation 
usually begins as an arthritis, and spreads later 
to the bodies of the vertebrsB ; in the dorsal 
and lumbar regions it begins cither in the peri- 
osteum covering the front of the vertebral 
bodies, or in the anterior part of the cancellous 
tissue close, to the up|)cr or lower surface. In 
(children the focus stains in the anterior jMirt of 
the diaphysis in relation to the uj)f»er or lower 
epiphysis. 

As the inflammation spreads it takes one 
of two courses. In the commoner type of ease 
it extends back into the body of the affected 
bone, whicli becomes carious and eroded ; the 
adjacent intervertel»ral disc is then destroyed, 
and the disease spreads to the body of tlie next 
A’ertebra : the two carious bones tli<*ii come 
togetlier and collapse under the* weight of the 
Jiead and trunk and the pull of muscles, and 
an amde angulation of tin* sjiinal column is 
produc.ed ; gradually other vertebrae above and 
below are involved. Meanwhile the lateral 
processes are pressed together and becoim* 
aiikyl<isi*d, causing permam^nt fixation of the 
fliseuscd r(‘gion ; by tlie ini mobility thus pro- 
duced a chance is afforded for arrest of the 
<lisea.se. 

In the less common variety the disease be- 
gins as a jieriostitis, ami s)>reads under the 
anterior (*miimon ligament so as to involve 
several vertebra! ; a gradual curve* of thi* spine 
is produced. This type is e-ommoneu' in adults, 
ill whom the cancellous bom* offers a greater 
resistance tlian in children. 

Progress of the inflammation results in 
(‘aseation, and cold absi’-esses form and travel 
in various directions, guided by the mu.scles 
and fascia*. If an abscess reaches the surface 
and invades the skin, a sinus forms and be- 
comes invud(*d by secondary septic bacteria ; 
these cause an acceleration of the ili.sease, 
toxaunia is increased, and eventually larda- 
ceous disease may supervene. 

In certain chronic cases in adults the disease 
takes the form of a caries .sicca and remains 
limited to the liodies of one or two vertebra?, pro- 
ducing few symptoni.=» and little deformity ; this 
type occurs particularly in the lumbar region. 

Spread of inflammation into the .spinal canal 
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may produce paraplegia, either from oedeim 
of the cord, from constricting fibrosis, or in 
rare instances from the pressure of an abscess. 

Symptomatology* — ^The first thing noticed 
may be general debility with ansBmia and 
wasting. Pain is soon complained of; it is 
of an aching character at the site of the dis- 
ease, worse in the evening and after exertion, 
and relieved by lying down ; or it may be 
referred along the peripheral nerves, and take 
the form of earache or pain in the occipital 
region, chest, shoulders, or arms in cervi- 
cal caries. In thoracic caries there may be 

stomach ache ” or pain in the chest ; and 
in lumbar caries there may be sciatica or pain 
down the front of the thighs. Starting-pains 
at night occasionally occur. On examination, 
j)ain in the region diseased is produced by 
jarring the spine, by i)re8sure over the trans- 
verse processes of the diseased bones, and in 
later stages by pressure applied over their 
s])inous processes. 

Rigidity is present from the earliest stage of 
the diseases ; there is a general rigidity of the 
(•rector spinas group of muscles — which dis- 
a])pears to some extent after a few days’ rest 
in bed — in addition to the complete absence of 
movement between the vertebras actually dis- 
eased. This gives the most important physical 
sigp in early cases ; in adults and older cliildren 
it is tested for by making the patient, sitting 
or standing, alternately flex and extend his 
spine, while the doctor with his fingers on the 
spinous processes tests their mobility system- 
atically the whole way down the vertebral 
column. Young children should be examined 
lying prone ; the doctor, holding the legs in one 
hand, bends the spine from side to side, -while 
with the fingers of his other hand he examines 
the mobility of all the segments of the sjwne 
in turn. Localized rigidity can be easily over- 
looked, so it is not sufficient to get a general 
view of the flexibility of the spine as a whole. 
In cer\’ical caries, which is quite common in 
young children, s 2 )asmodic torticollis is often 
the earliest symptom. 

Deformity takes the form of kyphosis, with 
a secondary conqjcjisating curve in some cases. 
The commonest curve is an angular one, the 
spinous process of the highest vertebra diseased 
making a marked prominence ; but in the diffuse 
form of the disease met with in adults there is 
a gradual kjrphotic curvature involving several 
vertebrsB, Occasionally in the thoracic region 
the deformity presents itself as a lessening of 
the normal curve, giving a rigid flattening, the 


so-called poker-back ” ; in lumbar caries also 
there may be a flattening, from loss of the 
normal concavity. In disease of the cervico- 
dorsal and upper dorsal regions there is some- 
times very great deformity, so that the ribs 
are crowded together and the sternum projects 
forwards, while the viscera of the abdomen and 
thorax are displaced, in some cases causing 
dyspnoea. In all the forms and situations of 
the disease the spinous processes of the affected 
bones are felt to be abnormally close together. 
Lumbar and cervical lordosis occurs as com- 
l>ensatory curvature in thoracic caries, and 
scoliosis is occasionally present, especially in 
cervical caries. In disease of the axis vertebra, 
fracture of its odontoid process may occur, 
leading to sudden death. 

Abscesses are present in the later stages, 
and give rise to fluctuant swellings — at first 
deep, later superficial — appearing in various 
situations according to which part of the spinal 
column is diseased. In cervical caries they 
appear as retro-pharyngeal abscess and in the 
posterior triangle or axilla, in the last two 
situations usually being masked by enlarged 
lymphatic glands. In disease of the thoracic 
vertebreo there may be intercostal abscess 
tracking along an intercostal nerv^e to point 
laterally, dorsal abscess presenting posteriorly 
at the side of the erector spinie group of mus- 
cles, or mediastinal abscess. In dorso-lumbar 
and lumbar caries, iliac abscess apx)earing above 
Poupart’s ligament, psoas abscess below Pou- 
l»art’8 ligament, lumbar abscess at Petit’s 
triangle, and ischio-rectal abscess are seen, 
while the infection may spread to the sacro- 
iliac joint or the hip. 

Paraplegia occurs especially in cervico- 
dorsal and high dorsal caries ; it is first 
evident by an exaggeration of the reflexes 
—increased knee-jerli, ankle-clonus, and an 
extensor plantar response ; later there may 
be adductor spasm, or even scissor-legged de- 
formity and spastic talipes equinus. In lum- 
bar caries a flaccid paralysis may super- 
vene, the lower limbs becoming lax and 
powerless. There may be retention of urine 
Avith overflow, and occasionally incontinence 
of urine and fnces ; cystitis is apt to occur when 
there is retention. Anaesthesia is very rarely 
present. 

Diagnosis. — The sign upon which most re- 
liance must be placed is rigidity, and by its 
means spinal caries is to be distinguished from 
adohscent sediosis and kyphosis, and from other 
forms of curvature. Malignant disease of the 
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vertehrcB is rare ; it is characterized by very 
severe pain which is not relieved by rest, and 
there are likely to be areas of aneesthcsia. 
Osteo-arihritis of the lumbar spine is usually 
pre(;eded by injury; it occurs in older people, 
and it causes unil^eral referred pains in most 
eases. The cold abscesses of spinal caries 
simulate many things, especially /e/noral hernia 
and lipoma, but if the spine is examined care- 
fully in doubtful cases, mistakes will not occur. 

The most valuable method of settling the 
diagnosis and the extent of the bone disease is 
by X-rays, and by this means also mediastinal 
abscess can be detected ; in early cases, par- 
ticularly in the thoracic region, a lateral 
negative is necessary to show a limited bone 
focus. 

Prognosis. — Under modern motliods of 
treatment the prognosis is good, unless the 
disease has progressed to sinus-formation or 
has spread to othc^r regions, (‘.specially tlie 
hip- joint. When tliere ares scA'eral sinuses, 
profuse 8upi)uration goes on and the y»ati(‘nt 
becom(»s wasted and cachectic, with grave risk 
of bedsores ; in such cases lardaceous dis(‘asc 
is likely to HujMTvene. 

In cervical caries, especially in young chil- 
dren, the outlook is not good ; the disease may 
progress rapidly, and sudden death is not 
uncommon. 

In every case of spinal carie.s cure will only 
result from prolongecl careful treatment, which 
must be continued for at least a year after 
every sign and symptom of active*, disc^asc ha.s 
di8a])])(mred ; in adults this j)eriod must be 
ev(m longer. If the discjase is arrested bedore 
puberty, njcnidescencc is unusual. In all cases 
of marked angulation the deformity is likely 
progressively to increase even after the tuber- 
culosis is cured, unless a permanent support 
is used. 

Treatment. — The general treatment follows 
the lines laid down for all forms of tuber- 
culosis — fresh air, mental and physical rest, 
tonics, and good food. Tuberculin may be 
used, beginning with a dose of 1 (MMKMI 
and repeated once a fortnight in gradually 
increasing dosage ; the temperature must be 
watched, any increase of symptoms, such as 
pain an(i fever after an inoculation, indicating 
that a negative jAase has been i)roduced by 
too big a dose. 

Of local treatment, the mo.st important part 
is to procure immobilization ; also, the weight 
of the head and trunk must not be transmitted 
through the diseased vertebree, and deformity 


may be prevented or corrected to some extent 
by means of extension. 

During the active stage.s of the disease the 
patient should be treated in the recumbent 
position. In cervical caries the sjune is 
splinted by a jacket, preferably of plaster-of- 
paris, the head being immobilized by sand- 
bags or some form of box splint. When the 
disease has become quiescent the patiemt is 
allowed up in the plaster jacket with a bridle 
extension for the head ; or a celluloid jacket, 
carried uj) to the o(u*iput, mastoid proceH.8cs, 
and jaw, may be used. 

In the active stages of ccrvico-dorsiil, dorsal, 
and lumbar caries the best a])paratus is that 
]>erf(‘ct(»d by (biuvain and named the " back- 
door splint “ : for .koiuo, cases in children a 
spinal board and jacket is prcfeiable, and in 
cases without deformity a double Tlioimw hip- 
splint may be uscid. liy these m(‘thods re- 
cumbency, immobility, and extension are cn- 
.surt'd with apparatus which allows ac.e(‘.ss to 
the di.seas(‘d region. In tlie later stages the 
patient may get about in a jac-ket ; j)laster-of- 
paris reaching from skull to p(*lvis giv(‘s th(». 
b(‘st immobility, but nec(‘ssitates expert tocli- 
uique for its application and renewal ; failing 
tills, a celluloid jacket is tlic most generally 
satisfactory form, being light, rigid, and dur- 
able, and causing but little di.sability to the 
patient. 

In recent years, iixatiou of tfie spine by 
operative im‘asiin\s has rMV(‘n vi'ry satisfac- 
tory results, and it i.s likely to be u.sed to an 
increasing extent-. A 1 bee's o])(‘rution consists 
in s])litting tin* sj>inous j)roces.ses of tJie dis- 
eased vertebra; and of those above and below, 
and ijitcrpo.sing betwt'cn tlicir lateral halves a 
bone-graft from tin; tibia ; this forms a solid 
bridge whicli transmits weight and gives 
absolute tixatiun. Tin; ojHU’ation shortens the 
recumbent period of treatment and hastens 
cure, but it uec(*ssi tales special instruments and 
technique. A njceiit modi H cat ion of this opera- 
tion consists in the us(i of a lioilcd b(M;f-f)oiic 
graft, whieli is equally (‘flieieiit ; l»y this method 
interference witli the. patient’s tibia is avoided 
and tlie ojieration is mueh siinplifi(d. 

Direct operation to eradicate the disease is 
only po.ssiblc in tho.se rare ca.scs where the 
transverse j)roces.s(j.s are alone attacked. 

Ab.sces.ses should be d(*alt with, as a general 
rule, by aspiration, the trocar being introduced 
through the great e.st possible thi(;kn(jss of 
healthy ti.s.sue at a point where the ab.sce.ss is 
least likely to extend. This small up(?ration 
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has usually to be repeated more than once 
before a cure of the abscess results. It is safer 
not to inject drugs into the abscess cavity, as 
a rule, but if the i)us is caseous 2-5 c.c. of a 
solution consisting of thymol 1 part, camphor 
2 parts, sulphuric ether 3 parts may be intro- 
duced and left for a few days ; it produces 
liquefaction of tlie pus and makes satisfactory 
aspiration possible. 

Incision should be practised for retropharyn- 
geal abscess in cervical caries, the pus being 
evacuated through an ojiening in the posterior 
triangle ; such an abscess must on no account 
be opened in the pharynx. Open operation is 
also occasionally Decenary for mediastinal 
abscess with increasing pressure symptoms. In 
rare instances parajdegia is due to the pressun*. 
of an intrasjiinal abs(‘c^, and in this class of 
CAses alone laminectomy is indicated. 

Sinuses arc best dressed with gauze soaked 
in a 1 -per-cent, emulsion of iodoform in liquid 
paraffin ; the injection of a paste, consisting 
of bismuth subnitratf* I part, sterile vaseline 
2 parts, frequently leads to healing, which is 
aided by putting the patient in such a posi- 
tion that the opening the sinus is not at its 
lowest part. It may l)e necessary to counter- 
drain or open up sinus(‘s. and to remove tin* 
sequestra which occasiojially are present. 
VacciiKvs are of value for the secondary pyo- 
genic infection. 

I*ara])legia is treated by absolute rest and 
the ajiplieation of extension to the lower limbs 
by weight-and-pulley, counter-extension being 
obtained by fixing the patient’s head or raising 
the foot of the bod. The cases which do not 


improve under this treatment are usually the 
result of transverse myelitis or fibrosis, and in 


such no lasting 
laminectoinv. 


improvement will follow 
(’. W. (JloKDO.v Bkyax. 


SPINAL CORD, COMPRESSION OF 

(see SrixAL Tr:uor«s of ; Paka- 

PLKOiA, Sfastio) 

SPINAL CORD, EMBOLISM AND 
THROMBOSIS OF (sve Spinal Cord, 
Local Lesions of ; Paraplegia, Spastic). 

SPINAL CORD, H/EMORRHAQE INTO 

(see H;ematomyelia ; and Spinal Cord, 
Local Lesions of). 

SPINAL CORD, INFLAMMATION OF 

(see Myelitis). 

SPINAL CORD, INJURIES TO (see 
Spinal Injuries). 


SPINAL OORD, LOCAL LESIONS OF. 

— ^The exact localization of spinal lesions has 
assumed a great importance in neurology, as 
not only do medical treatment and prognosis 
frequently depend on it, but the advance of 
surgical technique has made the successful 
removal of tumours, cysts, and other patho- 
logical conditions that involve the cord pos- 
sible, provided that their position can be 
accurately diagnosed. 

In localization we must determine both the 
region of the cord that is involved and the 
liortions of its grey and white matter that 
are affected. As the symptoms on which 
reliance is placed in diagnosis are the evidences 
of functional disturbance that the patient 
jirosents, a knowledge of the functions of the 
different spinal tracts and columns of grey 
matter is essential. 

Diagnosis of extent of lesion. —As it is 

from the cells of the ventral horns that the 
peripheral motor neurones take origin, lesions 
here produce palsies of the striated muscles 
as well as atrophy and changes in their elec- 
trical reactions. 'J’he reflex and automatic 
movements arc paralysed, in addition to their 
voluntary contractions. In these Kispocts the 
palsy is similar to that caused by injuries of 
the motor niTves. 

As the dorsal hnns receive tlie sensory root 
fibres, disease of these horns produces disturb- 
ances of sensation. ’Fheir form and distribu- 
tion arc variable and coiujilicated. When the 
lesion extends to tJie tip of the horn and in- 
volves the entering fibres of one or more roots, 
we naturally find all forms of cutaneous sensa- 
tion abolished or affected in the perijiheral 
distributions of these roots ; Imt since the 
various afferent impressions conveyed to the 
cord by the dorsal roots are icarrang(*d in 
the grey matter of the dorsal horn, lesions here 
may produce partial or dissociated losses of 
sensation. A small focus near its base may, for 
instance, abolish pain and thermal sensibility 
alone on a restricted area of the surface of 
the body, or one of these forms of sensation 
only may be affected. Further, local lesions 
of the dorsal horns often cause sensory dis- 
turbances of a distribution quite unlike that 
met with in disease of the peripheral nerves, 
of the spinal roots, or of the white matter of 
the cord, since there is a regrouping of the 
afferent impressions in the grey matter accord- 
ing to their segmental origin in the limbs and 
trunk. Thus, a local lesion of one dorsal horn 
in the lower cervical segments may produce a 
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dissociated anaesthesia on the hand alone, or 
on the hand and part of the forearm of the 
glove or gauntlet type, or, if it is situated in a 
higher segment, the shoulder and upper arm 
only may be anaesthetic. 

The disturbances of function produced by 
lesions of the white matter are more simple. 
The most important of the motor bundles are 
the p 3 a*amidal tracts, which lie mainly in the 
lateral colunms and terminate in the grey 
matter of the same side. Injury of one 
jiyramidal tract affects those movements of the 
same side of the body tliat are innervated 
from the segments below the lesion ; and as, 
in the adult, all voluntary impulses jirobably 
pass through the pjo'amidal fibres, a com- 
])h»te paralysis of voluntary movement results 
if the destruction is complete. There is 
apparently no segregation of fibres according 
to their function in the jjyramidal bundles : 
in other words, those through which move- 
ments of the upp(;r limbs can be excited ai(‘ 
not anatomically scjiarate in the cervical 
segments from those concerned in the move- 
ments of the legs, and jiartial lesions of the 
traiits do not consequently cause local palsies. 

From the point of view of spinal localization, 
the most import^uit of the ascending fibres 
are those that convey sensation. There are 
two main sensory paths in the cord. The oiu‘ 
consists of fibres that sijring from the c-ells of 
the dorsal liorn and, after decussating in th(‘ 
dorsal eoinmissuro, run upwards in the opp<»- 
site ventro-lateral column (Fig. 91). Afferent 
impressions that excite sensations of ])ain and 
temperature ])ass by this route, and local lesions 
of one dorsal horn, of the dorsal coiuinissure, 
or of the vcntro-hiteral column may conse- 
quently jnoduce loss of jiain and therinai 
sensation only. Disease of a dorsal horn 
causes such analgesia and thermanflcsthcsia on 
a small area of the same side only ; lesions 
in the commissure generally j)Toducc local 
bilateral disturbances, as the decussating 
from both dorsal horns are likely to be in- 
volved ; while injury of the ventro-lateral 
column affects sensation on the opposite side 
of the body only, and, since all the sensory 
fibres lie here in a conqjact bundle, there is 
generally analgesia and tluTinansesthesia of the 
whole of the opposite side below a level that 
varies with the position of the lesion in 
the cord. As the.-e crossed fibres decussate 
obliquely, the ujiper limit of the sensory 
loss is usually one or two dermatomes below 
that which corresponds to the injured seg- 


ment, The sensory impressions conveyed by 
the sacral and lumbar roots do not, however, 
decussate below the first lumbar or twelfth 
dorsal segment, and lesions of the himho- 
sacral region therefore produce sensory dis- 
turbances on the same side only. 

The second sensory path is formed by the 
root fibres that ascend through the dorsal 
column of the same side of the cord (Fig. 91). 
These fibres convey those impressions on which 
the sense of ixisition and movemenf, the recog- 
nition of size, shape, weight, and vibrat ion, and 
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the discrimination of two or more slraultancoiis 
‘^•ontacts d<q)end. Tactile sensibility has a 
double path in the cord ; it may ascend in 
cither the dorsal column of the same side or 
the ojiposite ventro-lateral column. 

A unilateral sjnnal lesion situated above the 
1 umbo-sacral enlargement consequently pro- 
duces characteristic senscjry disturbance.^, pain 
and tbernial sensibility being abolislied on the 
opposite side of tlie body, while the sense of 
position and of movement of the limbs, and 
the recognition size, shape, weight, an«l 
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vibration, are lost on the same side ; tactile 
sensibility, on the other hand, is little if at 
all affected. And on the side o( the lesion 
there may be a narrow zone of ansBsthesia 
owing to injury of the root fibres entering the 
dorsal horn ; or there may be a zone of hyper- 
SBsthesia immediately above the level of the 
Mnsory loss. Further, as the pyramidal tract 
is generally interrupted too, there is usually 
a motor paresis of the sjiastic type on the 
same side and, if the ventral horn be damaged, 
an atrophic paralysis of the muscles innervated 
from the injured segments. 

These symptoms produced by a unilateral 
spinal lesion arc generally known as the 
Brown-Sequard syndrome^ as they were first 
recognized by this distinguished neurologist. 
They are commonly met with in all types of 
spinal disease, but they are frequently less 
typical than as described here. A partial 
lesion situated in the ventral portion of the 
cord may cause only homolateral weakness 
with loss of j)ain and thermal sensations on 
the opxK)site side, while if it lies in its dorsal 
portion there may be only a disturbance of 
those forms of sensation that are conveyed 
by the dorsal column, and a spastic weakness 
of the same side. 

Localization of the level of the lesion. 

— The exact level of the lesion in the cord can 
be determined by the extent of the motor, 
sensory, and reflex changes that it produces, 
and especially by identifying accurately the 
U 2 )pcr limits of these disturbances. It is 
usually on the sensory symptoms that localiza- 
tion is based, but the motor and reflex altera- 
tions frequently provide equally accurate in- 
formation, and in employing them we have 
not to rely on the intelligent co-operation of 
the patient, ivliich often fails us. 

Localization by sensory changes.— This de- 
mands, in the first place, a careful determina- 
tion of the uj^per level of the alterations in 
sensation, and, in the second, a knowledge of 
the distribution on the surface of the body 
of the dorsal sjjinal roots. (Plate 33.) 

As tactile sensibility has a double path in 
the spinal cord, touch often escapes in incom- 
plete lesions, or the alterations in it may be 
slight and easily overlooked. When a light 
stimulus is employed, as a wisp of cotton- 
wool or a camers-hair brush, some loss or 
diminution at least can be usually detected, 
or the patient may recognize a difference 
between the sensations evoked on the affected 
and on the normal part; the wisp of wool 


may tickle more, or appear heavier or more 
distinct, when in a series of contacts from 
below upwards the level that corresponds to 
the lesion is passed. Or there may be a zone 
of hypersensitiveness at this level. When the 
loss of tactile sensibility is complete the upper 
margin of the ansDsthesia is generally lower 
than that of the analgesia. 

Alterations in cutaneous pain sensibility are 
more easily elicited. A sharp steel pin should 
be emjdoycd, and the contacts should be only 
sufl&ciently heavy to produce pain or a sting- 
ing sensation on normal parts. Further, the 
examination should be always made from below 
upwards, and if tactile sensation is preserved 
the “ covered point method ” should be em- 
ployed— that is, the point of the pin should 
rest against the pulp of the observer’s finger 
so that both can be applied at the same time ; 
otherwise the i>atient may recognize the pin 
by the smallness of its and respond 

though he may feel no pain. By this method 
it is easy to determine the exact level at which 
alt(;red sensibility joins the noriiial. But it 
must be remembered that in unilateral spinal 
disease this is usually two or three segments 
lower than that wliich corresijonds to the 
sjnnal lesion, owing to the oblique decussation 
in the cord of the 2 >ain-carrying fibres. Then 
a narrow band of hyperalgesia on the side of 
the lesion generally indicates the true level. 
At the upper limit of the analgesia there is 
frequently a zone of hyperalgesia, or increased 
sensitiveness to all stimuli ; this valuable sign 
in localization is most easily demonstrated by 
drawing a pin-point lightly do'wnwards till the 
jiatient winces or says that the stimulus gives 
him more pain. 

The upi)er level of the thermansDsthesia, 
or alteration of thermal sensibility, generally 
corrcs|K>nds with that of the analgesia. Its 
investigation demands considerable care, as 
errors are easy. Minimal stimuli only should 
be employed — that is, such as can be just 
distinctly recognized on normal parts — and 
changes should be recorded only when heat 
and cold cannot be distinguished, or w^hen 
the sensations evoked by them become more 
definite above a certain level. 

Those forms of sensation conducted by the 
dorsal columns are of less importance in 
localization. Occasionally loss of the sense of 
position or of movement at one or more joints 
in a limb indicates a level below which these 
forms of sensation are disturbed, but as the 
muscles and joints receive, as a rule, afferent 
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fibres from more than one root, accurate 
localization is rarely possible by this means. 
In the appreciation of vibration, however, we 
have a valuable guide to the level of a lesion 
in the dorsal columns ; the vibrating fork 
should be placed on a series of points from below 
upwards till the vibration is felt, or till it 
becomes more distinct ; when the 9th dorsal 
segment, for instance, is injured, vibration is 
not felt, or not so plainly, below the level of 
the umbilicus. 

We must also take into account various 
sensory symptoms of which the patient may 
tell us. As one or both dorsal roots that enter 
the affected segment may be irritated by the 
lesion, there may be pains referred to the 
sensory roots areas that correspond to them, 
or the patient may complain that at this level 
there are sensations of numbness, tingling, or 
constriction ; a girdle sensation is often a 
valuable indication of the position of the 
lesion in the cord. 

Localization by motor disturbances demands 
a knowledge of the radicular supply of tln^^ 
various muscles of the trunk and limbs. It 
is true that most muscles arc polymeric - tliat 
is, receive motor fibres from two or more 
roots — ^but an accurate analysis of tlie jiaresis 
usually i)crimts localization to within a seg- 
ment or so. The paresis is often associated 
with wasting of those muscles supplied by the 
injured segment. A lesion of the 1st dorsal 
segment, for example, may produce wasting of 
certain of the small hand-muscles and spastic 
weakness of all tin* muscles of the trunk and 
lower limbs ; if situated in the 7th cervical 
segment, it paralyses the triceps but It^aves 
the biceps unaffected ; or if in the 1st sacral, the 
muscles of the calf and foot, while the antt^rior 
tibial group escapes. 

Similarly a lesion of the 11th dorsal segment 
paralyses the lower portions of the external 
obliques, so that on coughing the lateral por- 
tions of the abdominal w^alls in the region of 
the groins bulge, while the whole of the rectus 
abdominis contracts normally. And as the 
recti arc innervated segmentally, lesions in 
the lower half of the dorsal cord produce 
paresis of certain segments of them only ; one 
in the 9th dorsal segment paralyses that por- 
tion of them below the umbilicus, and as the 
upper portion shortens while the jiaralysed 
part is passively stretched, when the patient 
tries to sit up the umbilicus is displaced up- 
wards. The state of the intercostal muscles 
should be also observed, as it serves to indicate 


the position of a lesion in any part of the 
dorsal cord. If the observer’s fingers are 
placed in the intercostal spaces the muscles 
that form their floor c>an be felt to become 
tense and to rise on deep inspiration, but 
if they are paralysed no contraction can be 
felt and the floor of the Sj)acc sinks in as the 
ribs sei)arate. Since the intercostals are seg- 
mcntally innervated, the highest level at whicli 
no contraction can be felt indicates directly 
the upper level of the spinal lesion. 

Localization by changes in the reflexes is a 
valuable objective method, but as we cannot 
utilize reflexes that arc subserved by every 
spinal segment it cannot always tell us the 
exact level of the lesion. A lesion in the 1st 
sacral segment abolishes the ankle-jerk ; one in 
tlie 3rd or 4th lumbar* abolishes the knee-jerk 
but exaggerates the ankle-jerk ; and an injury 
of the 6th cervical leads to loss of the flexor 
jerk of the arm but the trice]>8 or extensor 
jerk persists. The same rule holds for th(5 
cutaneous reflexes ; the plantar cannot hr. 
elicited when the 1st sacral segment is dam- 
aged, or the cremasteric when the. 1st lumbar 
is injured. In the abdominal reflexes we 
jjossess the most accurate guide of the ])Osition 
of a lesion in the lower hall of tlic dorsal cord : 
if the skin of the abdonuMi is stroked from 
below upwards with the point of a* pin, the level 
at which the reflex (‘.an he elicited can be deter- 
mined ; wlien a lesii^n involves the 10th dorsal 
segment no reflex can be o5>taincd bc.low tlu^ 
umbilicus ; or if the 8tli dorsal, contraction of 
the upper segment only of the abdominal wall, 
on each side of the xi]>hoid, can be evoked. 

Special S 3 iinptome.'^(-'crtain symptoms de- 
pendent on injury of particular regions of tbc. 
cord must be niciiitioned. Lesions of the 8th 
cervical and Ist dorsal segments paralyse th(‘. 
cervical symjuithetic and produce ocular symj)- 
tonis— euoj>ht}ialmos, narrowing of the jjal- 
]>ebral fissure, ptosis, and miosis— as well as 
vaso-niotor and s(»cretory disturbances on the* 
same side of the head and luick : a flushing 
of the face, which is pronounced only at first, 
absence of sweat secretion, and diminution 
of tears, arc th(? most prominent of these. 
As the vaso-motor fibres arise from tlie 2nd 
to the 4th dorsal segments, tlicy alone may 
suffer, or there may be only ocular symjitoins. 
Total traasverst*. lesions of the lower ]»art of 
the cervi(jal enlargement lead to liyjiotiicrmia 
with a body temperature of only 80*^ F. or 
so, bradycardia or a jiulsc-rate of 30-40 per 
minute, a great full of blood-iiressurc, and 
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diminished secretion of urine. This condition 
is invariably fatal. 

One ef the serious complications of injuries 
in the mid-dorsul region is paralytic distension 
of the intestines. It occurs chiefly with acute 
lesions of this region. 

The nervous mechanisms of the bladder and 
rectum are complicated. The bladder has two 
separate sources of innervation, from the upper 
lumbar segments through the hypogastric 
nerves, and by the sacral autonomic fibres 
that run in the pelvic nerves. Damage of 
either of these produces disturbances of mic- 
turition, but in man they do not differ essen- 
tially from those due to transverse lesions of 
any jjart of the cord. The general rule is that 
in an increasing transverse lesion of one of 
the liighcr segments the first symptom is 
difficulty and slowness in starting the flow of 
urine, which is followed, as the disease develops, 
by more and more complete retention, or over- 
flow incontinence. Not infrequently, however, 
reflex incontinence supervenes ; that is, the 
I ladder is emptied periodically by a reflex 
(ontraetion of its walls and relaxation of its 
hphincters, excited by the rising tension of the 
urine contained in \t, rrccii»itant or urgent 
micturition is a common symptom of more 
chronic spinal jiaresis of the spastic type ; 
in it the desire to micturate is followed quickly 
by an uncontrollable reflex evacuation. 

Constipation, which becomes more and more 
obstinate as the disease advances, and fax;al 
incontinence, es])eciuliy if the stools are loose 
or if diarrhoea occurs, are the disturbances of 
defaHration produced by spinal lesions. 

Cordon IIolmks. 

SPINAL CORD, TUMOURS OF.- New 

growths may interfere with the functions of 
the spinal cord either by comj)rcssing it or by 
invading it. Those which grow outside it and 
( impress it prodwc the typical picture of a 
com})ression imrapiegia, which is dealt with 
under Paraplkcjia, Spastic, while the symp- 
toms of those which originate within it, or 
.spread to and infiltrate it, are distinguish’ 
able from those of other local lesions only 
by their course {ucc Spi.nal Cord, Local 
Lesions of). 

Spinal tumoui's deserve, however, a separate 
description, as their diagnosis and localiza- 
tion often permit their surgical removal with 
brilliant results. 

Extramedullary tumouri may grow from 
the vertebral column, from the meninges, or 


from the spinal roots. Sarcomata and carci- 
nomata secondary to primary growths else- 
where, particularly in the breast, prostate, 
and rectum, are the most common vertebra] 
tumours, but osteomata, fibromata, and tuber- 
culomata also occur in this situation. Most 
of the intradural tumours arc benign or rela- 
tively so ; the most common are fibromata, 
lipomata, endotheliomata, psammomata, and 
.sarcomata, but simple and hydatid cysts are 
also met with. Fibromata growing from the 
spinal roots as part of a general neuro-fibro- 
matosis may also comprc.ss the cord. The 
sarcomata often spread over several segments 
and may encircle the cord, but the other forms 
of tumour are usually localized and easily 
removable. 

The earliest symiitom depends on the part 
that is first affected. This is often a spinal 
root, especially when the tumour grows from 
a vcirtebra, and then the first manifestation 
of the disease is radiating pain along the per- 
ipheral distribution of the root. A man, for 
instance, in whom an intradural tumour was 
recently removed from the lowest portion of the 
cervical enlargement, complained for months 
only of a shooting pain in the ulnar border of 
liis left arm and little finger. In malignant 
growths of the vertebral column the roots of 
both sides may be involved, producing a girdle 
sensation or girdle pain. In these cases there 
is often, in addition, local j)am and tenderness 
of the spine, w'hich may direct attention to 
the disease, but it is rare unless the bones 
are actually invaded. 

The next symptom is usually a feeling of 
.stiffness and weakness of the legs and a ten- 
dency to tire easily in w'alking, w'hich may in- 
crease slowly until gait or even standing is 
impossible. Rigidity generally develops jpari 
jHissu with the weakness unless the latter in- 
creases rapidly, and w^c consequently have the 
clinical ])ictuie of a sjiastic paraplegia. Local 
muscle wastings, due to compression or inva- 
sion of the motor roots, may also develop, 
especially when the tumour lies over one of 
the enlargements ; in the ca.se j list referred 
to, atrophy of the small muscles of the left 
hand was an early symptom. 

As the spinal cord becomes more compressed 
the sphincters are affected, first only as a 
slowness in starting micturition, but later 
retention and probably overflow incontinence 
appear. Constipation is the rule, too, owing 
})artly to the spinal lesion and partly to the 
inactivity that it induces ; but a.s the control 
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over the anal sphincter is deficient, incontinence 
is probable if diarrhoea occurs. 

On examination we find the usual symptoms 
of a local spinal lesion. Sensation is generally 
affected later and less than motion, and, as one 
f-ide of the cord may be more compressed than 
the other, a Brown-S6quard dissociation is not 
uncommon. When the tumour lies on the 
dorsal aspect of the cord the dorsal columns 
may be most damaged, producing loss of deej) 
sensation and ataxia, while pain and thermal 
sensibility often suffer most when the tumour 
is ventral to the cord. 

The knee-jerks and ankle-jerks are exag- 
gerated if the lesion is above the lumbo-sacral 
enlargement, the plantar responses are of the 
extensor type, and the abdominal reflexes dis- 
H])pear if it is as high us the mid-dorsal region. 

Neoplasms that involve the cauda equina or 
compress the lumbo-sacral enlargement are 
characterized by a special group of symptoms. 
As it is usually the dorsal roots that suffer 
first, severe radiating pains in the buttocks, 
perineum, and legs are the most prominent 
symptoms, and as the ventral roots are also 
involved the muscles waste ra])idly, so that 
we have the condition of an atrophic palsy 
of the lower limbs with extensive disturbances 
of all forms of scuisation and loss of all the 
reflexes. Sphincter piralysis with iju ontinem e 
is an early feature of these cases. 

Examination should, in the first plat e*, be 
directcid to the localization of the lesion 
that is, to the exact determination of its posi- 
tion in the spinal cord — and then to tin* diag- 
nosis of its nature. Though we can easily 
localize the spinal lesion that the compression 
produces {sec Spinal Cord, Local Lesio.ns 
of), we can Ixj less certain of its cause. 

The chief distinguishing features of a com- 
])ression paraplegia, in contrast to ojie due to 
an intraspinal lesion, are : (1) Its slowly pro- 
gressive course. (2) The presenc.e of referred 
pains due to involvement of one or more dorsal 
roots. (3) Symptoms indicating a dilluse trans- 
verse lesion of the cord rather than a localized 
injury of a limited portion of its cross-section. 
(4) A local deformity, rigidity, or tenderness 
of the spine to jMircussion is (;omnion in the 
ease of extradural tumours that infiltrate the 
bone and are sometimes present with intra- 
dural tumours too. A radiographic examina- 
tion should never be omitted. (5) 'I'umours, 
whether intra- or extradural, block the flow of 
cerebro-spinal fluid in the subarac^hnoid space, 
and, as a result of this, ceilain |)hysical and 


chemical changes can generally be found in 
that obtained by lumbar puncture from below 
the level of the lesion. The fluid is generally 
yellow in colour {xanthochromia)^ contains a high 
percentage of all)umin and may clot spontane- 
ously. but has no excess of cells. This, the 
loculation syndrome of the fluid, is always sug- 
gestive of an extramedullary lesion. 

But none of theses signs is i^athogiiomonic, 
and we are often in doubt whether the primary 
disease is intra- or extramedullary. Even in 
the latter east* the symptoms are due to an 
affecition of the cord. Further, we l an rarely 
be certain of the nature of the lesion, whether 
it is a tumour, a (‘ysl, or a thiekeiiing of the 
meninges. Consc(|uentiy, in all cases in which 
there are reasonable gioiinds for suspecting a 
removable tumour, an exploratory laminec- 
tomy is indicated ; the risk to life, or of further 
damage to the cord, is small in ])roper hands, 
and the possible benefit certainly outweighs 
any risk there may be. 

ilut it is esscmtial that accurate localization 
should i)recede surgical intervention. 

Intramedullary spinal tumours. — 'i'hc 
tumour that most commonly originates within 
the spinal cord is a glionui. It may be local- 
ized, or extensive and dilluse ; in the latter ease 
there is often a central softening of tin* tumour, 
])roducing a condition that resembles syringo- 
myelia. Siircoiuatu, UKdastatic* (‘areinonuita, 
guiuinata, and tuberculous growths also occur. 

The symptoULS ])ro(luc«d by these* tumours 
are very similar to those due to other intru- 
Jiiedullary lesions, but their onset is, as a rule, 
slower and more gradual. Tliev can usually be 
di.stiiiguished from conqircssiiig tumours by 
the jH)iuts emj>lia sized above, but as this is 
not always possible it may bi; only on per- 
formiiig a lamimu'tomy that a diagnosis cun 
be made. 

The treatment of intramedullary tumours is 
almost hopeless, excej>t in the case of guminata, 
which often yield to emugctic antisyidiilitic 
measures. In two of my caws growths that 
<*ouId be shelled out were remov(»d by operation, 
in one eases with a favourable result ; but this 
cun lardy b.; exju-Ltwl. Holmes. 

SPINAL CURVATURE. - lit this artide 
Jjatcral Curvature, or Sroliosi.'f. i.s con.sidered, 
with Kyphosis and Jjordosis ; ,\ngular Curva- 
ture is treated of under Simxal Cauiks. 

Etiology. 1- Coiigi'uital scoliosis is a lare 
condition, and is usually due to one *»f the 
lumbar or c«*rvif-al vc-rtebiw being we<lge- 
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shaped; or it may he associated with ccn- 
genital elevation of the scapula (Sprengers 
shoulder). 

2. Sickety curvature of the spine may arise 
before or after a child begins to walk ; there 
is a diffuse curve of the whole spine with asso- 
ciated dorsal kyjihosis. 

3. Scoliosis may be secondarv to many con- 
ditions which cause asymmetry : it results from 
torticollis, which may be due to several causes : 
it is also associated with any condition whi<'}i 
produces unilateral limitation of respiration, 
such as phthisis or old emjiyema, or with loss 
of function of one ann ; and it is very com- 
monly secondar}' to shortening of one low’cr 
limb from any cau£e, .such as dislocation of 
the hip, coxa vara, fracture, contracture of 
hij) or knee, defective gi’owth after infantile 
jiaralysis, and genu valgum. 

4. O(;casionally .scoliosis re.sult.s from in- 
juries or diseases of tlie sjjijie, es]:ecially frac- 
tures and tuberculosis, in as.'^'oeiation with 
angular or diffuse kyj)hosi.s. 

5. Lateral curvature due to muscular cau.»**es 
may l:e (i) paralytic, resulting from anterior 
jjoliomyelitis, dijihtheria, ])rogre,ssive muscular 
atrophy, Friedreich’s ataxia ; (ii) functional or 
sjjasmodic, from hysterical contraction ; (iii) 
adolescent, from weakne.ss of the muscles of the 
back in association with bad habits of sitting 
or standing. 

Adolescent scoliosi.s i,s t,)M» most important 
variety, and is far commoner than any of the 
others ; it u.sually begins between the ages of 
1(* and 20, and much more frequently affects 
girls than boys. The pnniisjjosing <*ause8 of 
its develojmient are rapid growth and increase 
of the body-weight, and some focus of toxaimia, 
esjiecially chronic infection of tonsils, i)ljarvnx, 
teeth, or lungs, and e.on.sti})ation. As a result 
of these factors the child becomes ansumic 
and debilitated, and there is general muscular 
atro])hy and loss of tone. Either because of 
lassitude or on account of some trivial injury 
or inflammation of one of the lower limbs, 
the child develo])S a habit of standing wdth 
most of her weight on one foot. She niay 
be accustomed to >valk with lier body crooked 
while carrying heavy weights. In other cases 
the deformity begins after some affection of 
lung, pleura, or chest-wall which causes asym- 
metrical breathing. Anotlier common cause is 
a habit of sitting in a twisted attitude while 
writing at school ; this is exaggerated by the 
use of a lowr desk and a seat without a back. 
Sometimes visual defects or unilateral deafness 


may be the actual cause of the onset of the 
curvature. 

Pathology. — In the slighter degrees there is 
no structural change, the deformity being purely 
postural ; in more severe cases there is a single 
lateral curve of the dorsal and lumbar spine ; 
in the most advanced cases there is a curve 
of the lumbar spine, usually convex to the left, 
and a curvature of the dorsal spine in the 
opposite direction, associated with rotation of 
the bodies of the vertebrae, so directed that 
the spinous processes are displaced towards the 
concavity of the lateral curves. The muscles 
and ligaments on the convex aspect of the 
curve are stretched and thinned, those on tl.e 
concave aspect are shortened. The vertebra' 
and intervertebral discj? become wedge-shaped, 
and such associated deformities as kyphosis, 
lordosis, genu valgum, and flat-foot are often 
jiresent. 

Symptomatoloi^. — In the early stages 
there are no subjective symptoms, the deformity 
developing vei^’’ insidiously. The child then 
begins to feel an aching pain in the back, in 
the hij), and along the course of the inter- 
costal nerves. She is unduly fatigued after 
.slight exercise, and also after sitting and 
standing witliout something to lean against ; 
anromia and other signs of toxaemia are pre- 
sent. Many cases, however, are brought for 
treatment because the right shoulder or the* 
left hip is noticed to be growing out.” 

On examination of a case of slight degree 
there is seen to be a single dorso-lumbar lateral 
curve, w’it-li cervico-dorsal kyphosis and some- 
times slight lumbar lordosis ; there is, how- 
ever, no structural changes, the deformity com- 
]>letely disa])})earing when the patient exerts 
herself to stand U 2 )right with tlie shoulder.s 
braced back. 

In the next degree of severity there is a 
lateral curve, but early structural changes do 
do not allow of its being comiJetely corrected 
by voluntary effort. 

In a more advanced ty^jc of case there is a 
lumbar curve, with rotation, but without any 
structural changes in the dorsal spine. 

In the typical fully developed deformity 
there is a lumbar curve, having its convexity 
directed to the left in most cases, and a dorsal 
curve in the o 2 )positc direction, with rotation 
of the vertebrae in both regions ; the lateral 
curvature can be demonstrated by palpating 
the line of the spinous processes, but its mag- 
nitude is masked by the fact that the rotation 
causes these processes to be displaced tow^ards 
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the concavity of the curves. The rotation is 
apparent to the surgeon on looking along the 
back from below, with the patient bending 
forwards ; the thoracic wall on the side of 
the dorsal convexity is then seen to project 
more than the other side. In the regular type 
with left lumbar convexity the distance be- 
tween the left arm and the trunk is in(jrease<l 
owing to tlie presence of the “ false waist,*’ 
which corresponds with the dorsal concavity, 
and the left hip is prominent ; the true waist, 
corre8[K)nding to the lumbar concavity, is 
deepened on the right side, and tlie lower 
margin of the thorax and the crest of the ilium 
are in close proximity. The left tliorax is 
flattened behind and projects anteriorly, the 
right scapula is prominent and placed higlier 
than tlie left one, the right shoulder is dis- 
placed backwards, and the riglit i)e(*toral 
region is flattened. The back muscles in the 
concavity of the cjirves stand out j)roininervtly. 

It is important in all cases to exclude short- 
ening of one of the lower limbs: this may 
be done by measurement from tin* anterior 
superior spines to the internal tmilleoli. but it 
is more accurate to observe the r(*lativc posi- 
tion of the two iliac spines or of tin* higlie.st 
points of the iliac crests, when the ])aticnt is 
standing upright. It is very common to find 
half an inch or less of shortening with no 
apparent caiLse. If the scoliosis is secondary 
to shortening, and non-structural, it disaj>])ear.s 
when the limbs are equalized by raising the 
foot on a sufficient number of thin books or 
other flat objects. 

All causes of secondary scoliosis, such as 
asyniiiietrical vision, torticollis, and asym- 
metrical resjjiraiion, Jiiust be looked for, as 
well as sources of toxaemia, particularly in 
mouth and fdiarvnx. The heart and lungs 
must carefully be examined, for active defects 
of these organs contraindicate treatment by 
energetic ]iliysical exercises. 

Diagnosis. — ^Tn congenital scoliosis a wedge- 
8ha])cd vci-tt'bra can only be diagnosed with 
certainty by means of X-rays ; in congenital 
elevation of the scapula it wdll be obs(jrvc<l 
that the affected bone is smaller than the one 
on the normal side, and it is situated nearer 
the middle line. 

In rickety scoliosis other signs of tlie disease 
are present. 

Early adolescent kypho-scoliosis is liable to 
be mistaken for spinal caries, and vice versa ; 
the most imjwrtant distinguishing signs of tin* 
latter disease are localized rigidity, and ] a in 
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on pressure on the lateral jmrt of the affected 
vertebras, and on jarring the spinal column ; 
in all suspected cases a lateral X-ray photo- 
graph should be taken. 

Curvature resulting from old infantile jtaraly- 
sis may be diagnosed by the bistorts and the 
effects of involvement of muscles in one or 
botli of the lower limbs , in jiaralytic scoliosis 
there is a marked degree of deformity, as a 
rule. 

Prognosis. — In adolescent cur\’ature a cure 
is to be expected if there is no rotation ; rota- 
tion deformity can never be conqiletely recti- 
fied, but even in severe degrees the. synqitoms 
can usually he banislicd and the deformity 
<*an he diminished or masked by suitable 
exercises, inani])ulation8, and jackets. 

Treatment. Having excludc'd the pre- 
sence of phthisis or other active disease whicli 
contraindicates energ(‘tic. treatment, it is first. 
e.s8ential to euro sources of toxirmia, siwh as 
septic teeth, tonsils, and adenoids, and con- 
stipation. The habits of standing, sitting, and 
walking must tluui be inquired into and cor- 
rected ; a sufiiciently Jiigh desk should be 
provided, and the girl should sit scpiare iji 
writing, on a s(*at which lias a buck siijiport 
for the lumbar spine. A sufficiency of mental 
and ])liysical rest must be arranged ; it is, as 
a rule, lM*ttt*r for the girl to remain irt. school, 
but she should lie supine on a flat surface for 
two hours after the midday meal every day : 
she should have ])leiity of fresh .lir, anil a tonic 
containing iron is iiidiiated 

III adoh^cenf scoliosis the aim of eurative 
treatment is so to develo]) flie muscles that they 
corre<-t the d(‘forniity and sii])])ort tin*, sjiine ; 
this should be dom* by I'xercises rather than by 
instrumental supports. The degree of curva- 
ture and rotation must be noted at the com- 
nienceinent of treatment, and the case should 
}»e seen sufficiently often to check its progr(*ss. 
S])inal jackets should be reserved for those 
cases which deteriorate iu s[>i1c of treatment 
by massage and r.xereises, and for severe 
degrees of deformity. 

Jffiysical ex<*rcises must be carried out under 
skilled sujiervision : syni metrical gymnastics 
are sufficient for early cases in whicli structural 
changes are absent. 

For more advanced cases, sjiecial exercises 
have two main objects : (1) the encouragement 
of asvmmetrical bnjathing, to develop the coni- 
pressisl side of the thorax and to diminish 
the expansion of the (dlier side ; (2) training 
the patient to put m<»st of her weight on that 

241 



SPINAL CURVATURE SPINAL INJURIES 


lower linib which she has been in the habit 
of relieving of weight. Manipulations and 
massage must be riarricd out regularly, to 
increase the tone of tlie atrophied and stretched 
muscles, and gradually to correct the deformity 
of curvature and rotation. 

In certain advan(t(^d cases, 8|)ecial forcible 
manipulations under ana}8thesia, with the re- 
peated application of plaster jackets, lead to 
considerable improvciment, but for these expert 
knowledge is necessary. 

The simplest apparatus aims at developing 
a habit of standing and walking which will 
gradually correct the deformity ; for this pur- 
pose the general raising of one boot, raising 
one heel, or thickening one aspect of the boot 
sole is employed, so as to alt(ir the line through 
which the weight is transmitted. 

The main objects of jackets, which may be 
made of plaster-of-paris, celluloid, or iK)ro- 
plastic material with metal reinforcement, are 
to ])romote asymmetrical breathing by cutting 
large windows over the jiart of the thorax whose 
development is being encouraged, and to sup- 
port the. thorax in a vertical direction. 

Even in severe cases, ivhere correction of 
deformity is imjjossible and a su]}porting jacket 
is nccessiiry, exercises should be jiersisled in, 
for the.y relieve the symptoms of ])ain and 
fatigue. 

In rirhiff scoJhms the infant must be ke]»t. 
lyijig down, by means of a jiadded wooden 
board or tray of other material, tlie ba<*k 
being massaged and manipulated daily to 
correct the curvature gradually. 

In the (wtitH* stage of wfantile paralysis the 
muscles must be ti-eatcd by warmth, and dur- 
ing recovery massage and electrical treatmcuit 
should be given by an expert. It is most 
imjM)rtant t/O j)Teveut scoliosis ])y means of a 
jacket a})plied early and so designed as to relax 
the jiaralysod muscles and to keej) the weight 
off the 8])ine. In advanced cases of ])aralytic 
scoliosis a moulded jacket is a})|)lied in tlie 
position of great<'st obtainable correction ; by 
massage- and exercises, unaffected muscles may 
be em*ou raged lo replace the functions of 
paralysed ones, wliereby i)ain will be relieved. 

Kvniosis.- A d<‘formity in which there is 
increased i) 08 terior convexity of the spinal 
column, in the form of an angular or a diffuse 
curve. Rickety kyphosis affects the dorso- 
lumbar region, and is treated on the same 
lines as rickety scoliosis. Adolescent kyphosis, 
“ round shoulders,’’ affects the cervico-dorsal 


region, and is common in growing girls and 
young women ; it is treated on the same lines 
as adolescent lateral curvature, by massage, 
gymnastics, and correction of faulty habits. 
Paralytic kyphosis, resulting usually from in- 
fantile paralysis, generally requires an instru- 
mental supj)ort, but c-ertain cases are suitable 
for bone-graft operations. It may bo added 
that kyphosis is frequently seen as a result of 
disease of the vertebrsB, especially tuberculosis, 
osteitis deformans, and osteo-arthritis. It also 
results from compression fractures. 

Lordosis.- A condition in which the lumbar 
concavity of the spine is exaggerated. It may 
be associated with adolescent kyphosis ; it also 
occurs in any circumstances in which the centre 
of gravity of the body is displaced forwards, 
such as ])r(‘gnancy, the ])resence of fibroid 
tumours or excessive fat, etc., the shoulders 
being thrown back to j)reserve the balance of 
the body ; or it may be compensatory to flexion 
of the hip, dislocation of the hip, etc. When 
])athological, it is corrected by curing the con- 
dition to which it is secondary. 

(’. W. (iOKDON BrYAX. 

SPINAL INJURIES.— Injuries of the spine 
naturally owe their importance more to the 
damage which may Jiavc been sustained by 
the cord and spinal nerves than to that of the 
hones and soft parts. Severe lesions of the 
spinal column, even involving fracture and 
disjJacemcnt, are oc(asionally unaccomjiauied 
by gross injury to the cord, and, on the other 
hand, the cord oftcui ] proves to lie seriously 
damaged when signs of injury to the spinal 
column arc inconspicuous. Apjmrcntly slight 
injuries, even when unaccompanied hy cord 
symptoms, sliould not be too lightly regarded, 
as persistent and troublesome results may 
follow the laceration of muscles and ligaments, 
and neurasthenic. syjn])tom8 not infrequently 
occur. Further, evidence of organic disease 
of tiic cord jiiay develop later. 

Spinal injuries are either simple or com- 
pound, most of those met with in civil life 
being of the former variety, while naturally 
all gunshot wounds are compound. The cliief 
importance of this distinction, however, from 
the point of view of infection, does not lie so 
much in the integrity of the skin and muscles 
as in that of the dura mater. Usually, though 
not invariably, laceration of the spinal mem- 
branes is evidenced by the escape of cerebro- 
spinal fluid from the wound. This must always 
be regarded as a matter of grave prognostic 
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significance on account of the almost inevitable 
development of meningitis. 

Injuries of the Cord 

In a fracture-dislocation the cord may suffer 
only a slight contusion, or it may be sheared 
completely across. Between tlu'se extremes lie 
all grades of damage. In gunshot womids 
direct injury by a bullet, sliell fragment, or 
in -driven bone, may cause complete division, 
or, on the other hand, only a slight contusion 
may result from the impact of a spent missile, 
upon the spinal column. Again, all grades of 
severity exist between these extremes. Further, 
in the rase of gunshot wounds the cord may 
suffer “ concussion ” when a missile of high 
velocity impingea upon any part of a vertebra 
but does not directly damage the contents of 
the sjnnal canal. When injured in this manner 
the cord may suffer only slight “ concussion ” 
changes, or it may be completely disorganized 
at the level involved. These ‘‘ concussion *’ 
changes, as described by (lordon Holmes, con- 
sist of (1) swelling, or comjdete disorganization 
of axis-cylinder processes and ncTve-cclIs, (2) 
oedema, (3) multi]de jmnc.tifoi in ha'moiTliag(\s, 
and (4) cavity formation. 

Wherever actual destruction of ner\(» 
elements has occurred, the (*Jianges arv. j>er- 
manent and irrecoverable ; in so fear as the 
function of nerve <*l(!nients is only in abey- 
ance on account of erdema and other tem- 
porary disturbances, recovery may take. 
l)lace. 

Diagnosis* — In the earliest stag(js it is 
impossible to tell, from clinical examination, 
whether the symptoms are due to destruction 
or to a temporary loss of function, so that 
in no given case can a rtdiablc j)rognosis be 
made within the first few days, and usually 
not for a much longer period. 

When the cord has suffered ev(*n a mode- 
rately severe damage the portion distal to the, 
site of injury is de])rived of its function for a 
longer or shorter period, the more caudally- 
])laced segments suffering less than the. more 
])roximal. Thus, flaccid paralysis, with loss of 
reflexes, total abolition of sensation, and re- 
tention of urine occur, as a rule, even when the 
level of injury to the cord is situated high u]) 
in the thoracic or even in the cervical region. 
These symptoms indicate the stage of “ spinal 
shock.” If the level of cord injury is above 
the lumbar enlargement, the passing off of 
this stage is marked by return of tone in the 
flaccid muscles, by reappearance and exaggera- 


tion of the deep reflexes, and by periodic 
reflex emptying of the bladder. This change 
in the neurological signs docs not imply any 
recovery in the cord at the site of damage. 
On the contrary, otlicr things being ecpial, 
the more severe tlie damage to the cord, and 
tlierefore the more complete the cutting off 
of inhibitory control coming from above, the 
more exaggerated will be these reflex phenomena 
ill the cord below. 

The j)(Tsistence or n*appcaranco of any of 
the forms of sensibility in the lower limbs 
jirovides definite evidence that the cord has 
not been completely dirided. The occurrence 
of extensor as rontrast<»d with fh'xor sjiasms 
ill the lower limbs is also, according to lleiid 
and lliddoch, indicative of incomplete division 
of the cord. 

It is to be rcMnembered that hyslc'iical 
paraplegia and other juirely ])sychiral sym]>- 
toins may follow an injury to the spine. The 
chief jioints in the. differential diagnosis are 
(1) that in hysterical ]>ara])legia sphincter con- 
trol is unaffected, whih' with severe organic 
lesions retention of nriru* is invariably pres(*nt. 
at first ; (2) that whereas in organic lases the 
limlis are at first llaecid and the tendon le- 
flexes abolislied, in funclional cases muscular 
tone is unchangi'd and llie de(‘p reflexes are ex- 
aggerated , (3) that in liysterical c.ases sen.sorv 
disturbance may either be al)S(*nt or, if ))r(‘- 
smit, take, some characteristic hysterical form 
such as “ stocking ana\stliesia.*' 

Treatment. -A jiatient suffering from a 
reciuit sjanal injury must be. gently liandletl, 
and moved only with the greatest care, lest, 
further damage .sJionld be done. Jt is during 
tlie .stage of spinal slioc.k, too, that the tissues 
are most vulnerable and acute bedsores most 
likely to develop. Hence all ]>o.ssible pre- 
cautions must bii taken to avoid ])r(*ssure, 
rubbing, and wetting of tlui skin. Jt is iu this 
stage, too, that the bladder is most prone lo 
become the seat of cystitis, so that the groat(*.'*'t 
care must be exercised in the use. of the catlietiT. 
Nut only mu.st the. instrument lie .ste.rile, but 
the penis must be cleansed with the iimst 
meticulous care. As .soon as reflex emptying 
of the bladder can be <‘stablisliod, the. us(‘ ot 
the cathe.ter must be. discontinued. 'flK*' most, 
potent factors in preventing the establishnient 
of reflex evacuation are overdisteusion 
sepsis. Any form of toxaemia, whether arising 
from the wound, from cystitis, from bedsores, 
or from l>roncho-|)ncumonia, ex<!r«*ises a de- 
pre.s.sing influence upon the reflex ac.tivity of 
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the spinal cord, and so delays or prevents the 
establishment of the automatic bladder. 

Cystitis can only be effectually combated 
by the return of vesical function, wliether 
voluntary or reflex. Mere drainage of the 
bladder does not, of itself, cither prevent or 
cure cystitis. Nor can vesical lavage, or the 
administration of urinary antiseptics by the 
mouth, clear up cystitis in the absence of 
functional activity of the bladder, thougli these 
procedures are very useful in diminishing infec- 
tion. Seeing that the vast majority of patients 
with S 2 )i]ial injuries succumb sooner or later to 
cystitis and ]»yelonc])hTitis, the necessity for 
early and efficient treatment of the bladder 
cannot be overestimated. 

Bedsores.- The prevention of this sequela of 
spinal-cord injuries is considered in the article 

on llEDSOllES. 

The paralysed limbs. — It must always be 
l)orne in mind that, during tlie time that tlic 
limbs arc paralysed, deformities arc liable to 
occur which nmy seriously interfere with their 
usefulness should recovery of power take 
]>Iace. Consequently, attention must be paid 
to the jiosture of the limbs, so as to prevent 
contractures and to keep the joints supi)le. 
rroj)erly a]»plied splinting is often valuable. 
The perfunctory us<‘ of electricity and massage 
is to he condemned. Spastic muscles do not 
require stimulation ; on the contrary, every- 
thing 2 >ossible should be done to avoid pro- 
voking muscular si)asnis. If massage is used 
as a means of imj)roving the general nutrition 
of tiic pnralys<*d limbs, it should be em])loyed 
only with the greatest gentleness. When 
ffuccid palsy exists, on the other hand, as in 
injuries to the cuuda equina, massage and 
electrical treatment are necessary, 

»Si)asticity jirovides one of the most difficult 
problems of treatment. Not only does it tend 
to obscure any voluntar}’ jiower that may be 
jircsent and load to the develojunent of de- 
formities, but it often interferes with sleej) 
and seriously undoriniucs the ])atient*s general 
health. Jly s])lintiiig, tenotomies, tendon trans- 
plantations, and sometimes by nerve section, 
a good deal may be done to diminish sjiasticity 
and so to relieve the jiatient of a continual 
source of distress. 

As recovery gradually takes jilace in favour- 
able cases, education of tlie [ireviously para- 
lysed limbs must be begun. Loss of function 
in the limbs is not only due to interference 
with motor paths, but may also depend largely 
iijK)!! I 0 S.S of apjireciation of the afferent im- 
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pulses coming from the affected limbs. The 
patient has, during the time that his legs 
have been paralysed, forgotten how to walk, 
and must be taught. Thus, definitely directed 
educational exercises of the Frenkel type 
should be used, and the swimming-bath may 
be very advantageously employed. 

It must also be remembered that psycho- 
pathic causes may underlie loss of function, 
and that, if present, they require to be dealt 
with on appropriate lines. 

Operative treatment. — The question of lamin- 
ectomy requires careful consideration. When 
the evidence of total destruction of the injured 
segments of the cord is sufficiently definite, 
the o})CTation w'ould clearly be useless. When, 
however, thcTe is evidence, however slight, of 
conductivity through the injured part of the 
cord, an exploratory laminectomy is often ad- 
visable, since some remediable condition in 
the memhranes or other structures surround- 
ing the (5ord may exist whicli interferes with 
its recovery. Thus, operation may reveal a 
cord stretched over a bony prominence ; com- 
pressed by a narrowing of the canal, or by a 
loculatcd collection of cerebro-spinal fluid ; or 
constricted by scar tissue. In such circum- 
stances, none of which can be foretold with 
any jirecision, oi)eration is at hsast ca])able of 
putting the cord under more favourable con- 
ditions for such recovery as may be possible. 
Thes(i exj)! oratory oi)erations arc only per- 
missible iji the absence of a sci)tic 'wound. 

Percy Sargent. 

SPINAL MENINGITIS (sec Paraplegia, 
Spastic). 

SPINAL NERVES, LESIONS OF. 1. 
Brachial plexus palsy.— 'The nerve sui)ply of 
the upper extremity may be damaged either 
by injury or by disease (i) of the primary 
nerves or ventral divisions of the spinal nerves 
between the intervertebral foramina and the 
2 )lcxus, (ii) of the plexus itself, (iii) of the nerve 
trunks below the 2 >loxiis. 

(i) Lesions of the primary divisions above 
the plexus. — The sinnal nerves which take 
part in the formation of the brachial plexus 
consist mainly of the ventral branches of the 
5th, 6tli, 7th, and 8th cervical and 1st dorsal 
ner^’es. 

The nerve supi^ly to the U 2 >per extremity 
may vary either u])wards or downwards in 
its origin from the spinal cord by as much 
as about half a root, according as to >vhether 
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the plexus IS of a prefixed or postnxed type. 
Thus, in a typical prefixed plexus there will 
be a large contribution from the 4th cervical 
nerve to join the 5th, innervating the deltoid 
and spinati muscles, and the 5th cervical nerve 
will be much larger than in the ]’)ostfixed type. 
In addition, there will be a moderately large 
branch from the 7th cervical nerve to join the 
inner cord, forming the outer head of the ulnar 
nerve, and the 1st dorsal nerve will be smaller 
than in the postfixed type of j)lexu8, and will 
receive no contribution from the 2nd dorsal. 

The primary nerves may be damaged either 
(a) by a direct injury as by a stab or gunshot 
wound, neuritis from chill, pressure, involve- 
ment by growth, or osteo -arthritis of the 
vertebrae ; or (h) by violent wrenching applied 
for forcible reduction of a dislocated shoulder 
under an anaesthetic, or traction on the upper 
extremity of infants during birth (one of the* 
forms of obstetric paralysis), or wreneshing of 
the limb by the clothing being caught in moving 
machinery, (c) Again, chronic pressure as in 
cervical ribs, or the jjressurc of an aneurysm, 
may damage the lower nerves leading to the 
plexus. In (‘-uses in which violence has been 
extreme the spinal nerves may be actually 
tom from the spinal cord. In such a case, 
when the 1st dorsal root has been damaged 
above the origin of the white ramus c.onmiuiii- 
cans to the cervical sympathetic, the pupil 
on that side becomes small, fails to dilate 
properly when shaded, and there is slight jjtosis 
or drooping of the upjKjr lid. 

Injury involving the 5th and 6th cervical 
nerves, described by Erb in adults and by 
Duchenne in new-born infants, produces what 
is known as ErVs palsy^ or Erl)’ Duchenne par- 
alysis, In adults this type of paralysis occurs 
usually as tlie result of a fall from the height 
of a few feet upon the point of the slioulder, 
as in falling out of a cart. Such an ac(‘Ment 
depresses the shoulder and at the same time 
fiexes the head towards the opposite side, thus 
forcibly stretching the uj)pcnnost and most 
oblique nerve to the plexus. Scarring may 
afterwards be found at the junction of the 5th 
and 6th nerves at the outcT edge of the scalenus 
medius, though faradic tests always show the 
5th cervical nerve to be tlie more seriously 
damaged of the two ; indeed, this nerve may be 
ruptured within its sheath. Similar damage 
may occur as the result of gunshot or stab 
wounds. The paralysis involves mainly the 
deltoid, spinati, biceps, brachialis anticus, and 
supinator longus (brachio-radialis) muscles. 
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In a prefixed type of plexus there is also 
paralysis of the radial extensors of the wrist 
and the pronator radii teres ; but in a post- 
fixed plexus those latter muscles escape, and 
there may still l)e some power of flexion 
by tlie biceps. No anaesthesia is detectable 
unless the 6th cervical nerve has been grossly 
damaged; this injury produces numbness and 
slight anaesthesia of the thumb and index 
finger. 

The paralysed limb is adducted to the side 
by the unopposed ]x?ctoral, and rotated inwards 
by the subsea pularis, Avliile the forearm is 
extimded owing to the paralysis of the flexors 
of the elbow. Gradually wasting of the del- 
toid, spinati, and bicejm becomes apparent, 
the acromion process and head of t he humerus 
become sharply prominent, while the humerus 
drops away from th(». glenoid cavity owing to 
the loss of tone in the paralystd muscles. This 
last phenomenon is, however, h^ss obvious than 
in many cases of acute poliomyelitis. 

The jit'offitosis of the8(^ cases varies with 
the severity of the injury. Thci more f^evere 
cases never show any improvement, even with 
energetic massage and daily galvanism. If the 
electrical reactions a month after the injury 
suggest a complete nerve rupture— that, is to 
say, if there is an entire loss of faradic irrita- 
liility, watli much-diminisli(‘d and sluggish re- 
action to galvanism —the. (|uestion of ojieraiion 
and an attempt at nerve suture may be con- 
sidered. Several cases of oli“<^etrical paralysis 
have been re|)orted as mut-li inqiroved after 
this ojieratiou, but, on the whole, nerv«*.- 
suture for injuries so near the spine is not 
successful. 

J^amage of the lower nerves which form the 
inner cord of the plexus may be ])roduced l»y 
violence by which the arm is ])uiicd down- 
>vards ; paralysis of these nerves is sometimes 
known as Klurnpkes paralysis, and tlie mus- 
cles involved are the intrinsic musculature of 
the hand and tlie flexors in the forearm, witli 
the exception of tln^ jironator radii ten's and 
flexor carpi radialis, wliich receive their nerve 
supply from higher roots. Aiuesthesia of the 
ulnar type, involving the inner border of tlie 
liand and the little finger, and of the 1st 
dorsal distribution along the iiimr bolder of 
the forearm, is usually jironouiiced ; in [si.st- 
iixed tyjies the intercosto-humeral area in tin! 
upper arm may also suffer. 

Tlie eongeniial anomaly of an extra rib 
attached to the 7tli cervical vertebra may be 
responsible in adolescence or early folwit life 
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for symptoms of pressure on the 1st dorsal 
nerve. (See Cervical Rib.) 

(ii) Injury to the i^ezns itself may occur from 
direct wounding, by involvement in scar tissue, 
or from an acute neuritis. Gcnc;ralized bra- 
chial neuritis occurs in adults as a result of 
a rheumatic infection. This may follow ex- 
posure to cold, or may be the sequel to a neuro- 
fibrositis affecting the shoulder-girdle muscles 
and fascia). Pyorrhoea, septic infections of 
various kinds, colitis, etc., are all possible 
agents of this form of neuritis. Direct exten- 
sion of inflammation from a tuberculous pleu- 
risy is a rare cause of brachial neuritis, but the 
most severe case I have ever seen was follow(*d 
by very rapid pulmonary tuberculosis a few 
months later. The pain of brachial neuritis is 
intense and constant, and liable to exacerba- 
tions. It radiates from the shoulder to the 
fingers, which may become swollen and slightly 
stiff ; and tender points may be noticeable, 
though they are more intermittent. The pain 
may be likened to that of the flesh being 
piawed off the bone. Often worse at night, 
it may be controlled to a slight extent by anti- 
j>hlogistin poultices or other forms of moist 
heat, and electrical heating pads. Methyl- 
salicylate or menthol liniments may be em- 
ployed, but massage must on no account be 
used. Fixation of the arm in a sling as a 
rule is not tolerated for long, and in a severe 
case daily administration of mor])hia or heroin 
limy be necessary. 'Flie pain often lasts a 
luonth to six weeks. As in sciatica, tin* disease 
is a j)erincuritis only and the nerve-fibres are 
not damaged, no annesthesia or wasting usually 
occurring, though adhesions in the shoulder- 
joint sujiervene in many cases, requiring sub- 
sequent breaking down by wrencldiig imdcr 
an anaesthetic. It is only in exceptional cases 
that trophic lesions occur in the articulations 
of the fingers and Avrist. 

In civil practice direct injuries of the cords 
of the brachial plexus as they lie above the 
clavicle are rare, althougli during the War 
innumerable cases of gunshot wounds damaging 
one or more cords of the plexus in this region 
occurred. Tlie commonest nerve trunk to 
be damaged is probably the posterior cord, 
causing ])aralysis of the deltoid, latissimus, 
triceps, and the remaining distribution of the 
inusculo-s])iral nerve. A portion of this trunk 
only may be damaged, the cord being made up 
of posterior branches from the primary nerves 
entering into the plexus. 

Operations on the cords for gunshot injuries 


in this region have not, as a rule, had very 
happy results, the scar tissue formed as the 
result of suppuration making accurate dissec- 
tion almost impossible. 

(iii) LesioiiB of the nerve tmnks as they issue 
from the plexus are commonly produced as 
the result of pressure by the head of the 
Inmicrus when the shoulder is dislocated. 
The head of the bone is usually dislocated 
downwards, and as a consequence the bone 
carries with it muscular attachments of the 
infra- and supra-spinatus muscles. In this way 
the suprascapular nerve supply to the infra- 
spinatus is forcibly stretched, causing paraly- 
sis of this muscle, while at the same time the 
upper motor branch of the circumflex nerve 
as it winds round the neck of the humerus is 
also violently stretched in a downward direc- 
tion, causing paralysis of the deltoid muscle. 
'Thus, deltoid and infrasjnnalus paralysis is 
the commonest form of paralysis following 
dislocated shoulder. Next most common, and 
sometimes additional to the above, is muscuZo- 
spiral paralysis from pressure by the head of 
the humerus upon this nerve in the axilla. 
Dropped wrist, paralysis of the tricei)s, supi- 
nator longus and brevis, with radial anaesthesia 
on the back of the thumb and outer part of 
the hand, give us the clue to this nerve lesion. 

All the extensors of the wrist, thumb, and 
fingers will be paralysed in musculo-spiral 
])alsy, and in addition slight weakness of 
lloxion of the forearm may be noticeable, due 
not only to iiaralysis of the supinator longus, 
which is really a flexor, but to weakness 
of the brachialis anticus, which receives two 
ncrve-branchos from the musculo-spiral. Theie 
is radial anaesthesia for tactile, painful, and 
thermal stimuli, but not for pressure. The 
area involved is limited above by the wrist, 
and on the inner side by the cleft between 
the middle and tliird fingers, spreading down- 
wards on the dorsum of the whole of the 
thumb and of the iirst phalanx of the index 
and middle fingers. 

Other nerves which may be injured similarly 
by pressure of the head of the humerus after 
dislocation arc the median, ulnar, and musculo- 
cutaneous. Any or all of tLeso may be para- 
lysed together. 

Musculfhcutaneous paralysis is characterized 
by weakness and wasting of the biceps and 
brachialis anticus and, in a complete lesion of 
the nerve, by an area of ansesthesia along the 
front and outside of the forearm as far down 
as the wrist. The brachialis anticus is never 
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completely paralysed, because of its nerve 
supply from the musculo-spiral. Flexion of 
the forearm also may be partly performed by 
the supinator longus. 

Paralysis of the median nerve causes weakness 
of the flexors of the wrist, fingers, and thumb. 
The little finger, and to a less extent the third 
finger, can be flexed, though no flexion of the 
thumb and index is possible. Sensation is 
likely to be diminished on the outer side of 
the hand, tliumb, and first two fingers, in 
cases of complete distruction there A\ill be 
total anecsthesia to all forms, including pressure, 
on the palmar surface of the thumb and ouku* 
two fingers, and on the dorsum of the two 
peripheral phalanges. 

Palsy of the uLnar nerve causes less obvious 
weakness of flexion of the fingers than do lesions 
of the median, flexion of all the fingers being 
possible, though that of tlic little finger is 
w'cak. There will, however, be flaccid paralysis 
of all the intcrossei and hypothenar muscles. 
In the forearm the flexor carpi uJnaris will be 
paralysed, so that in flexion of the wrist the 
hand deviates towards the radial side. 

The electrical reactions in these cases of 
nerve injuries show marked changes, varying 
from slight diminution to faradism in the 
slighter cases, up to the comj)lete reaction of 
degeneration. A frequent sequel of luiuritis of 
the median and ulnar nerves is fixation of 
the intcrphalangeal joints by adlu'sions, mi less 
great care is taken by daily jiassive mo Yemenis 
to avoid their occurrence. 

Falsy due to pressure on brancJi(?s of the.s(» 
nerves by tight bandaging of tlic forearm for 
sprain or fracture may complicate the con- 
dition known as is(;ha?iuic myositis. 

Paralysis of all three nerves, miisculo-s])iral, 
median, and ulnar, may be jiroduced by 
jiressure, that of the musculo-sjiiral being by 
far the commonest. Pressure, of the liead on 
the arm during sleej), or by the back of a 
wooden chair over which it is thrown, and 
especially the jircssure of a crutch in the axilla, 
are fairly common causes of wrist- drop. Crutch 
palsy usually paralyses the triceps as w'ell as 
the extensors of the wrist and fingers, owing 
to the compression of the nerve as it winds 
round the humerus being sufficiently high to 
involve the nerve supply to this muscle. 

During anaesthesia, if the oiierating-table is 
not a narrow one, the musculo-spiral nerve may 
similarly be pressed upon. Severe musculo- 
spiral paralysis is commonly due to fraciture 
of the humerus, the nerve being lacerated by 


the sharp fragments of bone, or later it may 
be compressed by the formation of callus. In 
sleep palsy, or ]X)stan89sthctic paralysis, tlic 
tricejis often esca[}es |)artially, as the pressure 
on the nerve is exerted rather low’er down. 

Pressure on the median nerve in the flexor 
muscles of the forearm is a somewhat rare occur- 
rence, as is also pnjssurc on the digital branches 
of the median in the palm of the hand by a 
roiind-handl(‘d umbrella or walking-stick. The 
ulnar nerve is rath«T more comniouly aflected 
than the median by pressure of a liard W'ooden 
desk upon the bent elbow, as w'hon falling 
asleep at a writiiig-tabh*. 'Tiie ulnar nerve 
may alsf) be injured at the elbow-joint by direct 
violences as in fractures of the joint, and it is 
liable to slow^ chronic romjwession in its groove 
where, it winds round tlie i]\ner condyle by 
bony ]iypert.ro[)hy. I'his condition may ne- 
cessitat(‘ lifting tlie nerve from its bed and 
hringiug it in front of tlu‘ inner condyle into 
the forearm. 

B'irlh ])aUy. — Mention has already Isjen 
made of a form of birth ])alsy described by 
Duchenne, in wliich pressure upon the 5tli 
and 6th cervical nerves by a blunt* hook or 
by the finger of the obstetrician in aiding 
delivery causes paralysis of tfic same group of 
muscles as described by Krb \n adults, namely, 
the deltoid, biee])S, brachialis anticius, supina- 
tors, etc. ^J'iiis paralysis is alnu»st always uii- 
accomj)anied by senscjry changcis, the damage 
really being done to tln^ c(»rvical n(Tve 
rather than to the Cth. Jf the* latter nerve is 
also seriously damaged there will be amesthesia 
over the circumflex area and dorsum of thumb 
and index finger. Occasionally in birth j»alHy, 
as in adult cases, the Jow'cr cervical and 1st 
dorsal neives may bo damaged by stretcljing, 
in which case there is ])aralysis of the, fore- 
arm and hand muscles proporticmal to the 
severity of the damage. As in Klumpke 
parahsis in the adult, due to strekhi»ig or 
rupture of the, 1st dorsiil and Btli cervical 
nerves, there jnay be sympithetic paralysis 
of the pupil if tlie damage is cilocted close 
to the spinal cord. 

2 . Injury of the lumbo'-sacral plexus 

is rare, owing to its protected j)osition, except 
as the result of gunshot injury. Pelvic tumours 
may compress portions of it, particularly the 
obturator nerve, producing paralysis of the 
adductors of the thigh, with anajsthesia on its 
inner and upper portion. Psoas abscess due 
to tuberculous caries of the lumbar vertebraj 
or of the ilium may set up sciatic neuritis and 
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cause foot-drop, loss of the Achilles jerk, and 
anaesthesia of the foot ; or the anterior crural 
nerve may be damaged, causing weakness of 
extension of the knee, loss of knee-jerk, and 
wasting of the front of the thigh. 

Tuberculous disease of the sacrum may in- 
volve the sciatic nerve at its exit from the 
pelvis at the sciatic notch in the ilium. Wounds 
of the buttock by stab, and especially by gun- 
shot injury, at any level from the buttock to 
the knee, are frequent causes of sciatic par- 
alysis. The external and internal jioplitoal 
portions of tlie sciatic nerve, though usually 
bound u]) in one sheath to make the sciatic 
trunk, arc really separate nerves, and may 
be described as such uj) to and above the 
sciatic notch. Indeed, sometimes the pyri- 
formis muscle passes between these two parts. 
Of the two the external popliteal nerve seems 
the more liable to injury. 

Pressure is a rare cause of ])aralysis of the 
sciatic trunk, though it has been seen after 
a prolonged immobilization on a hard floor, 
as in coal-miners rendered unconscious after 
explosions of firedamp. Pressure on the ex- 
ternal ]K)pliteai nerve where it winds round 
the neck of the fibula is a (‘ommon accident, 
and is met with after anaosthesia, and in men 
whose work necessitates lying on a hard sur- 
face as in slating a roof. 

Treatment. — The general lines of treat- 
ment of paralyses of the brachial plexus or its 
separate nerves are similar for all. If there is 
any indication of an active neuritis, as in 
brachial neuritis or sciatica, the limb must be 
rested and no massage given. When the 
paralysis is not due to an inflammatory lesion, 
but is the result of a 2 )re 8 sure or wounding of 
a nerve, massage is usually advisable from the 
first, with daily electrical stimulation of the 
])aralyscd musc^les by galvanism. A point of 
some importance is to prevent tin? ])aralysed 
muscles from being chronically overstretched. 
Wrist-drop due to musculo-spiral palsy may 
be obviated by the wearing of a light splint, 
so arranged as to kee]) the wrist and finger 
very slightly extended; it must, however, be 
taken off twice a day and the joints thoroughly 
moved, so as to avoid the risk of adhesions 
forming in the wrist and inter phalangeal 
joints. This is a serious danger which may 
happen if forcible hyperextension is kept 
up continually for weeks, as was only too 
frequently done in army hosjutals during 
the War. A better method than splinting 


the wrist is the use of an elastic glove exten- 
sion such as that made for me by Mr. Henry 
Lewis, of 2 Westmoreland Street, W.l, which 
permits free use of the fingers and hand while 
maintaining passive extension of the wrist. 

Similarly, foot-drop may be treated by an 
clastic extension, or spring boot to aid dorsi- 
flexion. Paralysis of the deltoid and biceps, 
as in Erb’s palsy, is more difficult to treat on 
these lines, but Fairbank’s splint and others 
have been designed in order to keep the arm 
abducted at the shoulder and flexed at the 

Wilfred Harris. 

''SPINE, RAILWAY” {sec Neuroses, 
Traumatic). 

SPINE, SPRAINS OF {see Sprains). 

SPLANCHNO PTOS I S {see V iscekoptosis) . 

SPLEEN, AMYLOID DISEASE OF {see 
Amyloid Disease). 

SPLEEN, ENLARGEMENTS OF.— The 

.spleen lies in the left hypochondrium, and in 
adults is not palpable below the margin of the 
ribs in normal conditions ; in young children 
its lower margin may be felt during deep in- 
spiration, or when the lower aperture of the 
thorax is widely opened, as in some cases of 
rickets, although there is no enlargement of 
the organ. 

In clinical medicine it is rare for a splenic 
enlargement to be mistaken for some other 
tumour, unless the sjdeen is movable, or has 
been dis]>laced to another part of the abdominal 
cavity. It is, on the other hand, extremely 
common for sorn(» other tumour to be diagnosed 
a.s an enlargement of the spleen. The most 
common error is to mistake a kidney tumour 
for an enlarged spleen, and in some instances 
the mistake is not only pardonable but, one 
may almost say, inevitable, the tumour being 
in the left hypochondrium, wdth a notched 
border towards the umbilicus. The points of 
distinction should be carefully remembered : — 

1. A kidney tumour is apt to fill the loin, 
but a splenic, tumour rarely does so. 

2. A splenic tumour is apt to give an in- 
creased area of splenic dullness upwards, i.e. 
above the ninth rib in the posterior axillary 
line, and obliterate Traube’s semilunar area of 
resonance ; both of which are rare occurrences 
with kidney tumours. 

3. The descending colon may be found lying 
in front of a kidney tumour, nevei in front of 
the spleen. 
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4. The surface of a kidney tumour is com- 
monly uneven ; the surface of a large spleen 
commonly smooth. 

Another disease in which splenic enlargement 
is often mistakenly diagnosed is tuberculous 
peritonitis, where the^roUed-up omentum may 
form a mass which misleads the clinician. 

The causes of enlargement of the spleen are 
so numerous that it is difficult to frame any 
classification which will be sufficiently compre- 
hensive. The following includes all those 
commonly recognized : — 

1. Enlargement due to acute general in- 
fections. 

Typhoid fever. 

Infective endocarditis. 

Pyogenic septicajmia. 

Undulant fever. 

Occasionally other infective fevers. 

2. Enlargement due to chronic infective 
processes. 

Tuberculosis. 

Syphilis. 

Lymphadenoma . 

3. Enlargement due to protozoal infections. 

Malaria. 

Kala-azar. 

Possibly some others, c.g. Egyptian 
splenomcigaly. 

4. Enlargement due to mechanical obstruc- 
tion. 

Hepatic portal cirrhosis. 

Thrombosis of the splenic vein. 
Uncompensated cardiac disease. 

5. Enlargement due to new formations. 

Cysts, })arasitic and non-parasitic. 
Malignant growths. 

Endothelioma (Gaucher’s type of sjdenic 
anaemia). 

Amyloid degeneration. 

6. Enlargement associated with disorders ol 
the blood. 

Idiopathic pernicious anaemia. 
Leukaemia. 

v. Jaksch’s pseudo-leukaeniic anaemia. 
Acholuric jaundice, congenital and ac- 
quired. 

7. Primary enlargement. 

Splenic anaemia. 

Splenic anaemia with h(^patic cirrhosis 
(Banti’s disease). 

Splenom(»galic cirrhosis. 

A few words in comment on this list will 
serve to point out the main difficulties of 
^agnosia- In the acute infective fevers and 
in malaria the diagnosis is usually easy ; the 


agglutination reactions, the results of blood- 
cultures, and the examination of films of the 
blood, give the requisite indications. Simi- 
larly leukaemia, v. Jaksch’s anaemia, and per- 
nicious anaemia can be diagnosed with cer- 
tainty by blood-examination, and acholuric 
jaundice with splcMiomegaly has the character- 
istic fragility of the r(‘d blo(Ml -corpuscles to 
guide us. 

In the majority of instances the diagnosis is 
difficult only in the more chronic enlargements. 
Of these, tuberculosis, syphilis, lymphadenoma, 
and splenic anaemia are the diseases in which 
distinction is most difficult. In the first three, 
the enlargement of the spleen is frequently 
associated with enlargement of the lymphatit^ 
glands, and a mic-roscopic. section of one of 
the glands will not seldom settle the point at 
once. The Wassermann reaction is sometimes 
also of service, but though it indicates the ex- 
istence of a syphilitic inf(‘ction, it does not 
necessarily follow that the splenic tumour is 
the result of that dist^asc. The greatest diffi- 
culty, however, is that of splenic aiucmia, 
firstly, be(;ause there is no general agreement 
as to what constitutes that disease, aind hence 
there is a tendency to call by that name all 
si»Ieuic enlargements which arc not obviously 
due to other causes ; an<l secondly, because 
there is no certain method of diagnosing cor- 
rectly between this disease and some*, other 
enlargements of the organ which probably 
belong to a different categ ry; for example, 
it is difficult, and probably sometimes impossi- 
ble, to say wlndhcr a splenic tumour with 
cirrhosis of the liver is an e.xamjile of Banti's 
disease, or a mere secondary enlargement due 
to mechanical obstructioji of the jmrtal vein 
in the cirrhosed liver. Th<* exaiui nation of the. 
blood will give some aid on this ])oint, for no 
case of sjdenic tumour in which lcu<*opcnia 
is definitely alisciit should be culled sj>l(‘ru(! 
ansemia. It cannot be too strongly einphasiz(‘d 
that the best means of avoiding error in the 
diagnosis of splenic tumours is an accurate 
and complete blood-examination. 

Of the rarer forms of splenic tumour - 
cysts and new growths it is sullicicmt in 
tills article to point out tliat tlicy rar(*ly 
simulate tin; other foriiLS of splenic (uilargc- 
luent. 

Two final observations mu.st be. made.; one, 
that in one-third of all rasva of pernicious 
anfiomia the spleen is cnlarg<;d, occasionally to 
a very corisideralih*. degn^c ; and tlic other, 
that when in a ctse of rickets the spleen i.s 

49 



SPONDYLITIS DEFORMANS 


palpable, it is often so by reason of its dis- 
placement rather than because it is enlarged, 
and that rickets, by itself, probably does not 
cause enlargement ; in such patients some 
other explanation than s})lcnomegaly should 
be sought. TnuRSFiELD. 

8PLEEN1 RUPTURE OF (see Abdomtkal 
Injuries). 

SPLENIC AN 4 EMIA (see Anaemia). 

SPLENIC AN/EMIA OF INFANCY 
(ANAEMIA PSEUDO-LEUKiCMICA 
INFANTUM) (see An.^ia). 

SPLENOMEQALIC POLYCYTH/EMIA 

(sec Cyanosis). 

SPLENOMEGALY (see Spleen, Enlarge- 
ments oe). 

SPONDYLITIS DEFORMAN8.-A diffuse 
affection of the intervertebral joints, causing 
limitation of mobility and, sometimes, pro- 
nounced deformity of the spine. 

Etiology and pathology. — ^Not uncom- 
monly the spine is affected locally in rlieuma- 
toid arthritis and in osteo-arthritis. In rheu- 
matoid arthritis the cervical spine is very often 
painful and stiff, but the condition usually re- 
mains confined to the cervical region, and there 
arc slight, if any. X-ray changes. The lower 
tliorat ic and lumbar regions of the spine are 
j)rone to b<5 affected by a localised osteo- 
artJirilis, evidenced by lumbur paiii and stiff- 
n(*.ss, ai.d ])v lipping and osteoj)h}i;es seen in 
radiograms. The tcnii spondylitis deformans 
slioiild b.e reserved for those cases in wliicji, 
though other joints may be involved to a 
greater or less degi-ee, the brunt of the disease 
fulls on the spine, whicli is extensively, or 
perhaps universally, affect* d. 

Thcie arc two important varieties of spon- 
dylitis deformans ; (J) diffuse hypej-trophic 

osteo-uiUiritis of the spine; (2) diffuse anky- 
losing artliropathy of the sj)inc (spondylitis 
ciironiea nnkylopoietica). 

In the first variety tin* X-ray changes are 
obvious and symptoms comparatively slight. 
The diseasi* liegins in the interverti^bral discs, 
which are absorbed and thinned, and liiiping 
and exostoses arc very evident ; but the latter 
do not unite to link vertebra to vertebra. 
The smaller vertebral joints are similarly in- 
volv^, but to a lesser degree, and, though 
mobility here also may be impaired by inter- 
locking osteophytes, true ankylosis does not 


occur. This type of the disease is found 
chiefly in advanced life. 

The chronic ankylosing variety, which may 
attack younger subjects (ages 2(M0), begins in 
the small intervertebral and costo-vertebral 
joints, and rapidly leads to fibrous, and eventu- 
ally to bony, ankylosis. At the same time the 
spinal ligaments, especially the anterior, tend 
to become ossified, forming a continuous band 
of bone uniting two, three, or more vertebra? 
rigidly together. This ankylosing spondylitis 
has been further subdivided into two sub-classes 
— (a) the Marie-Striimpell class, in which the 
disease starts in the lumbar spine and spreads 
upwards, and the hips and shoulders are also 
involved; and (h) the Rechterew class, which 
begins in the cervical region and then 8})reads 
downwards. This classification is somewhat 
artificial, for there are many cases which 
are transitional between the two types. Von 
Rechterew believed the disease to be i)rimarily 
a chronic mcmingitis, wliich, by compression of 
the nerve-roots, causes ascending degeneration 
in the sjniial cord and also atroi)hy of the spinal 
muscles, with changes in the intervertebral 
joints secondary to the consequent muscular 
W(‘akness. In these ankylosing cases the symp- 
toms are stiver** and tlic X-ray changes slight. 
If the intervertebral discs are early involved, 
much bowing of the spine rcisults, producing 
the picture familiar as the “ aged rustic ” of 
the stage. If ankylosis precedes disc-destruc- 
tion there may be little or no deformity, but 
the spin*} becomes rigid from end to end 
(“ poker-back *'). In the ankylosing type the 
costo-vcrtcbral joints are rigid and respiration 
becomes entirely diaphragmatic. 

Sometimes an injury to the back seems to 
have initiated sj)ondylitis deformans. 

At least 80 p(‘r cent, of all the patients are 
males. 

Symptomatology and diagnosis. — Li 

most cases the diffuse pain in the back, with 
widespread rigidity and j)erhai)s kyphosis, and 
the presence of root pains or parsBsthesise, 
point to an obvious diagnosis, which may be 
confirmed by tlie X-rays examination (see 
X-Rays, Diagnostic Uses op). Nerve-root 
pains arc often severe and intractable, and may 
be prominent in the absence of narrowing of 
the intervertebral foramina ; they may suggest 
an erroneous diagnosis, such as sciatica. The 
pains of spondylitis deformans often come on in 
crises and are particularly severe at night. Re- 
spiration may be extremely painful or, as already 
mentioned, may be purely diaphragmatic. 
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The prognosis is very unfavourable, and 
treatment is only symptomatic. We are 
powerless to arrest the course of the disease, 
which sooner or later leads to complete dis- 
ablement. Any tendency to kyphosis must be 
combated at an early stage by a spinal poro- 
plastic jacket, but efforts in this direction arc 
not usually successful. The victims of tlm 
ankylosing tyj)c fall an easy prey to acute 
respiratory diseases. MAUmcE Cassidy. 

SPOTTED FEVER {see Meningitis). 

SPOTTED FEVER OF THE ROCKY 
MOUNTAINS (see Rockv Mountains 
Fever). 

SPRAINS. — When a joint is forced in any 
direction beyond its physiological range of 
movement and a rupture of ojie of its ligaments 
or of some fibres of a ligament occurs, the re- 
sulting injury is called a sprain. This is the 
true joint-sprain. Sometimes the ligament is 
torn from its attachment, taking with it a 
fragment of bone (sprain-fraclure). Closely 
allied to it, and interfering similarly with the 
movement of a joint, is an injury to a musclci 
attac.hmcnt in close vicinity to a joint. This 
is the so-called muscle-sprain. 

Pathology. — ^When a ligament of a joint 
is damaged there is an immediate effusion of 
blood at the site of injury, nmdijred (ivident 
by a swelling at this point occurring very 
soon after the accident. As the bhseding 
ceases, an inflammatory reaction in the neigh- 
bourhood is set up, leading to much serous 
exudation ; this increases the swelling and 
mdema already present. At tiie same time 
effusion, Avhich may be haemorrhagie, takes 
j)lace into the joint. If the torn ends of the 
ligament are brought into apposition and 
kept there, healing soon takes jilact^ with re- 
covery of normal joint-function. However, 
should a continuous distracting strain on the 
ligament be kejdi up by ill-advised use of the 
joint, healing will not ensue ju’operly, and 
the injured region will remain a focus of a 
chronic inflammatory change. The localized 
swelling will remain, and there will be a 
chronic effusion into the joint witli a corre- 
sponding disability. 

In a muscle-sprain similar j)athological phe- 
nomena occur : local swelling and bruising, 
with perhaps joint-effusion ; and, in like manner, 
failure to keep the severed fibres in ap])roxima- 
tion will lead to persistent swelling and weak- 
ness in the affected muscle. 


Clinical features. — True joint-sprain'* 
occur most frequently in the wrist, knee, or 
ankle. At the elbow, muscle-sprains are more 
often met wdth. There is a history of some 
wrench or sudden forcible movement of the 
joint which gives rise to severe pain, and 
may be associated with the sensation of some- 
thing snapping or tearing. Immediately, the 
joint becomes useless. On examination, over 
the site of injury is seen a discoloured swelling, 
and all round, according to the time Avhicli 
has elapsed since the injury, tliero is mdema. 
The synovial cavity is Jiiore or h\ss distended 
with fluid. It is easy to decide which ligament 
or muscle attachment is damaged, for pain i.s 
provoked by putting passively this ligament 
or muscle on the stretch. The site of the 
injury may be discovered also by the fact 
that it is the most tender j)oiiit round the 
joint. 

Treatment. — The principles are simple. 
The bleeding and effusion must ho checked by 
applying pn^ssure (uther by bandage or straj»- 
ping. The injured ligament or muscle-inser- 
tion must be relax(*d, and precautions taken 
to prevent tlm j>athmt from inadvertently 
making a movement that would stretch the 
hc^alijig tear. Splints may be called for to 
effect this. In true sprains, active movements 
which do not put a strain upon the injured 
ligament should bo instituted early. 

When the condition has become cJironic it 
is more dillicult to treat Here again steps 
must be taken to restrain such movtunenis as 
continually subject the ijijured site to fnisJi 
trauma, and lu-ncc! kci*p up the pathological 
proccjss. 

This limitation may ]*e imposed by splints 
or jiroperly aj>plied .straj»ping. It is in chronn; 
cases that mussag(5 provtjs useful. CouiitiT- 
irritation witli Scott’s ointment (ung. hydrargyri 
compositum) or ung. iodi may cause resolution 
of the nodule of inflamed flhrons tissue, and 
good results are sometimes obtained by ioniza- 
tion with chlorine or iodine ions, tin* cathode 
being applied to the site of disease and a 
maximum current of 2 ma. ])t;r sejuare. centi- 
metre of active electrode being usiid. Ioniza- 
tion should last for twenty to thirty minutes 
daily. 

Sprains of Special Joints 
The ankleojoint is very comnioiily sprained. 
The injury is brought about by the foot being 
twisted so that the sole beconnis inverted. 
The external lateral ligament is torn. A 
sprain-fracture may fil.so occur. Swelling and 
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discoloration ensue around the external mal- 
leolus ; soon oedema appears over a more ex- 
tensive area. Maximum tenderness is elicited 
by pressure over the site of the injured 
ligament, and maximum pain by bending the 
foot inwards. There is fluid in the ankle- 
joint. Walking is exceedingly painful, if pos- 
sible at all. 

Treatment. — When seen early, clastic pres- 
sure should be applied by a firm figure-of-eight 
bandage over a layer of wool, which wool 
should appear as a fringe above and below 
the limits of the bandage. This last precaution 
is to provide against possible lymph obstruc- 
tion caused by the hard margins of the bandage. 
The turns of the bandage should run from 
without inwards. A splint with footpiece is 
then applied. The bandage is taken off for 
half an hour twice daily and reapplied tightly. 
After about three days the patient may be 
allowed to walk in a boot to the outer border 
of the heel of which a wedge of leather has 
been attached ; this keeps the foot a little 
everted and the injured ligament relaxed. 
Another help is to apply a strip of adhesive 
plaster about 2^ in. wide so as to limit inversion 
of the foot. The end of the strip is placed 
just below the internal malleolus with the 
foot slightly everted, and is then carried 
down under the sole and up the outer side 
of the leg for about two-thirds of the dis- 
tance to the knee. It may be fixed by a piece 
of strapping round the leg just above the 
malleoli. 

Another way to treat a sprained ankle is 
to apply strapping from the first. A strip 
is ai)plied as described above, and then the 
ankle-joint is stra])jHd in a figure-of-eight pat- 
tern ill the ordinary manner. The strapping 
must be reapplied as soon as the o^ema 
subsides. 

A sprained ankle will soon get well if treated 
in this fashion, and massage will not be re- 
quired. In chronic cases a little pad of stra])- 
j)ing, made of half a dozen layers of jilaster 
I in. wide, sticky side outwards, should be 
applied to the site of the injury, as advised 
by Sir Itobert Jones. Over this the ankle is 
.strapped in figuvc*-of-eight fashion. The wedge 
on the boot should not be omitted. 

In the knee-joiiit a sjirain is a far more 
serious accident than in the ankle. In the 
latter joint the strength of the articulation 
depends upon the shapes of the bones forming 
it. In the knee-joint strength resides solely 
in the various ligaments. If a ru})tured liga- 


ment does not heal satisfactorily and remains 
permanently lengthened, the stability of the 
joint is seriously impaired, and the condition 
is very difficult to remedy. Moreover, as in a 
simple sprain it is usually the internal lateral 
ligament which is injured, imperfect repair 
w'ill predispose to dislocation of the internal 
semilunar cartilage to which it is attached. 
After a wrench the joint fills up with fluid, 
and great pain is complained of if an attempt 
to abduct the leg be made in the extended 
position. The bruising is over the ligament, 
and the tender spot is at some point in the 
course of the ligament or at its insertions. 
There is never locking of the joint in a simple 
sprain, as in dislocation of the internal semi- 
lunar cartilage, and in this latter condition 
the tender point is farther forwards, close to 
its anterior attachment. 

Treatment. — Because imperfect repair is 
fraught with such dire possibilities to the joint, 
rest in bed with a back splint should be in- 
sisted upon for two weeks. At the same time 
the joint must be firmly bandaged over wool 
in the manner described for the corresponding 
injury to the ankle-joint. 

Wasting of the quadriceps is likely to occur 
after this treatment unless guarded against. 
The patient must be instructed to make active 
contractions of his quadriceps muscle when- 
ever, and as often as, he thinks of it. These 
contractions do not cause movement of the 
knee-joint, but they brace up the capsule, i>ro- 
mote the absorption of joint-exudate, and 
diminish or prevent reflex wasting. At the 
end of two weeks the splint is removed. If 
the effusion into the joint has largely dis- 
appeared, the joint is strapjied. The patient 
then sits on the side of the bed and practises 
movements at the knee-joint without putting 
any weight on the knee. In a few days he 
can walk on the joint. The strapping must 
be kept on for at least tivo weeks. 

A very serious internal sprain of the knee- 
joint, due to severe trauma, is rupture of one 
or l^th crucial ligaments. The knee be- 
comes exceedingly distended with exudate, and 
abnormal movements arc possible. If the tibia 
can be moved forwards on the femur with the 
leg extended at the knee-joint, the anterior 
crucial ligament is ruptured ; if, with the leg 
flexed at the knee-joint, the tibia can be moved 
backwards on the femur, the ])osterior crucial 
ligament is torn. Sometimes the spine of the 
tibia is detached with the anterior crucial 
ligament. 
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Treatment.— If detachment of the spine of 
the tibia causes an obstruction to complete 
extension, as it often does, the spine must be 
removed and the ligament sutured to the peri- 
osteum. This is the only indication for imme- 
diate operation in crucial-ligament injuries. 
In every case the limb should be immobilized 
in extension in a plaster case for six months ; 
next, a back splint is worn during the day, 
but not at night, for three months. The 
patient can now be allowed to walk with the 
knee strapped. In old neglected cases the only 
hope of obtaining a stable joint is to make a 
new ligament from the fascia lata. 

The wrist**joint is frequently sprained. 
There is sickening pain, and the joint becomes 
useless and swells. The maximum point of 
tenderness will be found over the affected liga- 
ment. It is very important not to mistake a 
Colies’s fracture for a sprain. In a sprain there 
is an absence of the characteristic deformity 
and of the tender line at the site of the frac- 
ture. Elastic pressure by bandage and wool 
and a splint to keep the wrist dorsiflexed are 
the means to adopt in treatment. 

At the elbow^joint muscle-sprains are 
much more common than true sprains. “ Tennis 
elbow ’’ and ‘‘ golf elbow ” are examples of 
them. The lesion may be close to the insertion 
of the triceps, brachialis anticus, or biceps, 
or to the origins of tlie <*ommon flexors or 
extensors from one or other condyle. They 
are easily diagnosed by the localized point of 
tenderness and the fact that active contra(j- 
tion of the injured muscle against resistance 
gives rise to pain, whereas other iTiovements 
do not. 

When th(‘ irkeps tendon is injured the.re is 
tenderness with localized effusion just above* 
its insertion into the olecranon j)rocess, and 
pain is felt here when the elbow is extended 
against resistance. In recent cases a sticking- 
plaster jiad, made as described above, is fixed 
over the swelling with anotlier piece of stra]»- 
ping, and an anterior splint is worn with the 
elbow nearly extended. It should be kept on 
for at least two weeks. When it is removed 
the condition should be treatesd as chronic 
cases are. A pad is placed over the site of 
the lesion as above, and a strip of 2J-in. strap- 
ping is wrapped round the upper arm a little 
above the elbow-joint. The hand is supported 
by a sling. The circular strip of strapping 
restrains movements of upper-arm muscles. 
Counter-irritation w'ith Scott's dressing, iodine, 
or ionization may be required in this injury. 


as it may be in the other muscle-sprains 
around the joints. 

When the biceps insertion is sprained there 
is localized tenderness and ]min on suj)ina- 
tion with the elbow flexed, as well as pain on 
flexion. Injury of the brachialis antkiis tendon 
causes imin on active flexion of the joint only. 
Injuries of the common flexor or extetisor origins 
are diagnost'd by the same principles of ex- 
amination. All tJiese injuries are treated simi- 
larly to muscle-sprain of the trict'jis tendon. 

Sprains of the ipine arc not uncomnuui 
injuries, and are not very difficult to diagnose. 
There may be rigidity, but it is only resistance 
to movements in the direction Avhich puts 
the injured ligaments or nius(‘le. attachments 
on the stretch. Thus, in tearing of muscle 
attachments of the erector spinae the spine 
will resist flexion, but if flic patient is bent 
backwards passively over the surgeon s hand 
a considerable movement will be obtained. 
On the other hand, he cannot actively arch 
his back ’when lying down, because, this will 
throw the injured muscle into contraction and 
give i)ain. In older or slighter cases the patient 
can bend forwards without pain, but the return 
to the erect posture is a ])ainful movement-. 
Sometimes lateral flexion to om* side only is 
free. As elsewhere, there are teridcT points 
ill spine sprains, and these lie fo om* side of 
the middle line. 

The treatment of a sj>raiii of the s))ine is 
relaxation of the sj gained ligaments by put- 
ting the jiatient to bed witu his back sujiported 
by a moderately soft pillow, and restriction 
of movements (»f the erector spina? muscles 
by the ajiplication of ovcrhijiping pieces of 
strapping over a A\idc area of the hack. Two 
weeks at least are necessary for bed treiitmcnt. 
In old cases adhesions may cause disability, 
and this may be removed by free and rather 
forcible movements under anoesthesia. The 
jiaticnt is first strongly curled uj) by extending 
the legs on the thighs, flexing tin? fbighs on tlie 
abdomen, and pre-ssing the head down on Ihc* 
chest. After this Las been done he should 
be uncurled, and lateral movemenis of the 
spine similarly performed. Often lie will wake 
up with his disability gone. Jn any case in 
which there is the slightest doubt of tlie 
diagnosis, such freeing of adhesions should 
never be done unless a skiagram lias been 
taken previously; and, indeed, it is wi.se to 
make an X-ray examination before undertaking 
any forcible manipulation of the sj>ine. 

C. A. Tan NETT. 
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8PRENQEL’8 DEFORM ITY.—Congcratal 

elevation of the Rcapula. The scapula is raised, 
often small or altered in shape, and rotated 
so that its inferior angle approaches the spinal 
colunm. Its upper border forms a swelling 
in the sujiraclavicular fossa. Sometimes a 
bndge of bone or a rod of cartilage unites its 
vertebral border to the spine of the seventh 
cervical or first dorsal vertebra. The de- 
formity may be bilateral, but is more often 
one-sided only and especially affects the right 
side. It is somewhat commoner in girls. 
Associated malformations arc often found. 
Treatment, other than massage and exercises, 
is generally unnecessary, but surgical measures 
may assist movements by dividing shortened 
muscles and removing the hampering bridge 
of bone if it is present. 

Fkedemck Langmead. 

8PRUE {nyn. Psilosis). — A chronic disease 
occurring in tropical climates and characterized 
by a peculiar uhjeration of the tongue and 
mouth and by clianges in the gastro-intestinal 
tract, giving rise to clironic diarrha^a followed 
by anuuiiia and wasting. 

Etiology. -Sj)rue mainly affects Europeans 
living in iiot moist c'limatcs, especially on the. 
sea coast, altliougli cases are also met wdth 
in the uplands. Jloth sexes are attaeked, but 
females more ilian males, and, as the disease 
usually only occurs after jiro longed residence 
abroad, the incidence is most marked after the 
age of .‘55. Eurasians and natives of tropical 
climates are also affected, but not to the same 
extent as Euro|>(ians. S))Tue is <*ommonest in 
th(* Ear Elast- -Ohina, Malaya, Jajian, Sumatra 
and .Java, but occurs also in Biirmali, (VyJon. 
the riiili|)pines, Australia, India, and the 
United States. Bare cases have been rejiorted 
in Europe. Until rcctmt years there was no 
general agreement as to the causation of sprue, 
and many theories to account for its origin 
were ]mt forward from time to time. In 
1901. liowever. Kohl berg of Java reported the 
isolation of MonUia albicans from the tissues 
of fatal cases, and since tliat time other ob- 
servers -notably (’astellani, Mansou-Bahr, and 
Ashford of the United States - have published 
evidence in supj)ort of the view' that sjirue is 
due to an infection w'ith one or more s))ecies 
of Monilia ; this theory is the one most accepted 
at the present, day. 

Pathology and morbid anatomy.— Tlie 
nature of the changes found in sprue show' that 
it is an infection of a ehronie type, the essential 


factors being a disturbed balance between the 
micro-organisms in the intestinal tract, with a 
preponderance of those of high carbohydrate- 
splitting ])ower. The colon bacilli are said to 
be diminished in numbers ; the stools are 
extremely acid and contain an undue amount 
of fat. Monilia may be obtained from scrap- 
ings of the tongue and from the stools. 

The diminution in the size of the liver met 
with in the later stages is due to simple atrophy 
of the liver-cells, and is connected with the 
loss of the epithelial lining of the intestine 
and the resultant w’ant of nutrition. The 
toxBBmia wliich is also present is probably the 
result of an auto-intoxication following the 
altered (‘onditions of the intestinal tract and 
the inability of the atro))hied liver to deal 
with toxic substances elaborated in tiie in- 
t<*8tincs. 

The morl)id anatomical f(‘atuTes met with in 
the alijuentary tract are mainly of a chronic 
inflammatory nature, t<»Tniinating in atrophic 
changes, and affecting, from above downw'ards, 
the mouth, ])harynx, o^ophagus, stomach, and 
intestines. Jn advanccnl cases there is mucli 
emaciation and muscular wasting, tlie skin is 
rough and dry, and (‘czema of the nates is not 
iineommon. ]*atchy ])igmentation of the skin 
of forehead and ch(‘eks also occurs. 

Blood changes.- TIktc is a dciinite anaemia 
in sf)rue, and the blood coagulation-time is 
incireased. Hie red blood-corimscles are de- 
creased considerably in the advanced stages 
of the disease, whihi the hamioglobin, although 
a(jtually decn‘ased, shows a relative increase. 
There is no actual but a relative leucocylosis, 
the projiortion of white blood-corjaiseles to the 
red being as 1 to 400; there is also a relative* 
mononuclear increase and a diminution in the 
polymorphonu(*4ear cells. 

Symptomatology.- -The incubation period 
is unknowTi ; the onset of the disease being 
insidious and uncertain and the ])reliniinarv 
symptoms slight and evanescent, it is diffi- 
cult for a patient to state definitely w'hen his 
disease began. TJie first tangible evidence of 
the disease is shown in the mouth by the ap- 
pearance of small vesicles cm the tongue, 
wdiicli only cause a little temporary discom- 
fort, soon disappear, and do not, as a rule, 
attrac-t much attention. 

After a short time — perhaps ten days or a 
fortnight. — the vesicles reappear and disappear 
again, but last longer at their second appear- 
ance. Either then, but more frequently on 
the next occasion, they last mu(*h longer and 
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break down into Binall aphthous ulcers, the 
irritation and discomfort of the vesicles being 
then replaced by an acute burning and sting- 
ing pain. At the same time the whole tongue 
is reddened and looks smaller than normal ; 
its usual rouglmess is lost, and it appears 
smooth, dry, and glistening. Shallow ulcers 
with rugged edges may lx*- scon on the edges 
and tip, and the superficial ej)ithelium of the 
tongue and mouth peels off in flakes. There 
is accumulation of a glairy mucus in the 
fauces. Owing to tlie stat<‘ of the mouth and 
tongue the patient finds that he cannot take 
food, except of the blandest (diarac.ter; such 
articles as jKipiier, vinegar, pickles, saucx^s, 
curries, etc., (^ause the most acute pain. For 
the same reason he cannot smoke. 

This condition of the mouth may im})rov(‘ 
for a time and then return after a short inter- 
val with greater intensity ; on th<‘. other hand, 
there may be a comparatively long interval 
with an absence of sym]»toms. 'J'liese signs 
and symptoms may last for only two or three 
weeks, or may be ])rolongcd with remission 
for several months or «*ven years ; during this 
time, (‘xce])t for the condition of tJic mouth 
and a feeling of lassitude, there may be nothing 
in the ])atient s condition to attract attention, 
except |K)ssihly some tend<‘rness and enlarge- 
ment of the liver. ^This is tin? priniary stage 
of sprue. 

Following tlie mouth changes, the cesopha- 
gus is affected, so that burning and (*hokiiig 
sensations are experienced when food is swal- 
low'ed ; at the sanu*, time or very shortly 
afterwards the patient suffers from fermenta- 
tive dysj)ep8ia and some irregularity of the 
bowels. Again aft<*r an interval, which may 
bo short or long, there is the onset of diar- 
rliuia, the so-called preliminary diarrhea of 
sprue. In this the bowels ])ractically always 
move in the early morning, generally between 
t and 6 a.m., when two or three loose, copious, 
dark motions are jiassed, after which the 
patient feels mucli relieved, gemjrally falls 
asleep again, and gets up in the morning 
feeling better, with a good a])petite for break- 
fast. The stage of pn^liininary diarrhcoa lasts 
ten days or a fortnight and tliem subsides. 
.\ftcrwards the patient’s health, except for the 
jnouth symptoms, may remain apparently 
normal for weeks or months ; or after a very 
short interval, the most characteristic f<?ature 
of the disease, the secondary diarrhoBa, sets 
in. Six or eight motions are. then passed in 
the twenty-four hours, with greater frequency 


in the early morning but not eoufined to that 
time as in the prelimijuny diarrhoea. The 
stools arc very cojiioiis, loose, pultaceous, 
frothy, of a dirty-white colour, very acid, and 
have a sour, offensive smell, })articiilarly if the 
pati(uit has be(‘U taking a meat diet. 

Acconqxinying the iliarrhoea there are ab- 
dominal discomfort, tenderness on iMiljWition 
of the abdomen, and llatulent. dysjH‘psia: the 
abdomen is distended, and the a[»jM»tite is 
oa})ricioiis or lost. Like the earlier syjuptoins, 
tlie diarrlicea may iii 4 >rove for a time, tlie 
stools being reduced to one or two of au im- 
proved character in the twenty-four hours, 
and all the other symptoms ameliorated, or 
the diarrhcjca may continue for many months. 
Failure of nutrition first becomes noticeable at 
this stage : the pat ient. loses wiMglit- and energy, 
and the muscles wasti*. esj>ecially those of the 
arms and legs. At this time, too, the decrease 
in the size of the liver may first be (»bserved 
and the })atient shows signs of toxHMiiia. Jle 
is w'cak and unable to undertake any mental 
or ]»hysical extjrtiou and his pulse beeoim^s 
rapid, sometimes intermittent, and always of 
low tension. .\s the disease advances, all the 
symjitoms iner(»ase in S(*verit.y ; tluTi^ is much 
emaciation, the lijis are cracked, dry eczema 
is jiH'seut on the nates, and bedsores may 
form. In case's <*ndiug fatally tlien» an', in- 
creasing diarrha'.a, jirost ration, and linally 
extreme e'xliaustion, consciousness usually 
being maintained until the last. As a rule, 
fever is absent throughout me course of sjiriu', 
although slight elevations of feniperatnre may 
occur at irregular intervals and lasfr for a day 
or two. The disea.se does not. howi'.ver, always 
follow the course just de.scribed, as even in 
untreated cases rei'ove.rv may take phu'c aft<*r 
some years, the sym|)toms subsiding and tlio 
disease apiKiuriug to become lati'iit ; altliough 
the patient always ri'inains liable' to gastro- 
intestinal disturbame brought on by very 
sliglit causes, there may neveT be any return 
of the charaeteristii’ symptmns. Further, as 
(Jarnegie Brown points out. in any om^ of tlie 
stages of the disease some of the symf)t<»nis 
may be suppressed, giving gn'ati'r promine.nec 
to others, the mouth symjitom be*ing most 
jirominent in one case and the sym|)1onis of 
diarrhoea in another, so tliat some writers 
have deseribed mouth sf>ru<* and intestinal 
sprue, although these are in fact only ])hases 
of one disease. 

Diagnosis* — A well-marked vnsi* of sprue 
showing the syinjiloms and «igns which have 
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been described should present no difficulty in 
diagnosis ; but in the earlier or later recurrent 
stages the diagnosis may be in doubt. In the 
earlier stages irregular diarrhoea in the early 
morning with coincident dyspepsia and mouth 
symptoms, and in the later the i)eculiar chronic 
diarrhoea and wasting, in a patient who lives 
or has lived in th(i tropics, should make the 
diagnosis clear. 

Differential diagnosis. S])rue may have to be 
distinguished from the following conditions 

1. -The peculiar character of the 
mouth symj)toms and stools in sjirue, and tlie 
fa<;t that in this disease the morbid conditions 
are not relieved by the removal of irritating 
factors such as excessive smoking, should enable 
the diagnosis to be made. 

2. Hill diarrhmt. — In this affection the mouth 
symptoms of sjirue arc absent, and the disease 
usually occurs in high altitudes and is relieved 
by a return to the plains. 

3. Chronic dysentery.- There are no charac- 
t«?ristic mouth symptoms, the stools often con- 
tain blood and mucus, and they are not wliite 
ill colour. 

4. Pelhyra. - The later stagess of this dis- 
ease might possibly be mistaken for sprue, 
but the history and earlier symptoms of the 
two diseases are entirely different. 

5. Pernicious a nanni a. — Ahhoufrh this dis- 
ease might be mistaken for sprue owing to the 
similarity of certain of its symptoms, there is 
never in ])erniciouK aneemia the wasting met 
with in this condition, and the blood-picture 
of the two diseases is different. 

6. Chronic jianneatic disease . — The diagnosis 
in tliis case is difficult, as chronic disease of 
the }>ancreas may be jirolongcd and subject 
to remissions as in sj)rue. There are, how- 
ever, usually no mouth symptoms, tlie liver 
is not decreased in size, and a tumour may 
}) 08 sibly be detected in the region of the 
pancreas. 

Treatment. -Treatment at present is 
mainly dietetic, and drugs hold but a second- 
ary place. Mention must be made, however, 
of the observations of Ashford on the use of 
Monilia vaccines. Carl Micliel, for Ashford, has 
reported 62 jiaticnts treated by autogenous 
Monilia vaccines, of whom 49 were cured, 
12 improved, and only 1 died. The vaccine 
treatment requires the tost of further experi- 
ence before it can finally be accc])ted as a 
routine method, but it is well w’orthy of further 
trial. . There is no sjiccific drug treatment. 
Begg of Hankow introduced the administra- 


tion of yellow santonin, for which he claimed 
considerable success ; it is of no use, however, 
in the later stages of the disease. 

The various s 3 rmptoins or complications 
which may occur during the course of the 
disease must be treated on general principles. 
Small doses of opium may be used if the 
diarrhoea becomes acute, and act well. The 
mouth condition needs mouth-washes or paints, 
such as boric acid and glycerin, peroxide of 
hydrogen, etc. ; cocaine may be necessary 
before the mouth is treated. Daily hot pads 
to the abdomen are recommended by Cantlie. 
A patient w'ho is fit to travel and for whom a 
suitable dietary on the voyage can be arranged 
should, as a rule, be sent to Europe, except in 
the colder months of the year. 

Dietetic treatment. — ^Various diets are em- 
jiloyed in sprue, and of these the most useful 
are (1) the milk, (2) tlie meat, (3) the fruit, 
and (4) the mixed milk and fruit diets. It 
should be premised that with any diet the 
f reatmont should be preceded by a preliminary 
dose of castor oil, and the patient confined 
to bed for the first fortnight, even although 
he has been up and about before treatmemt is 
begun. He should also be weighed, and there- 
after this should be done once weekly. Alcohol 
should be ])rohibited througliout the treatment, 
and smoking only j)ermitted in gi’eat modera- 
tion. Although si)rue is by no means a hope- 
less or intractable disease if suitably treated, 
successful treatment requires tact, discretion, 
and interest on the part of tlie me^i(‘al man, 
and much ])atience and a ready acquiescence 
on the part of the jiationt. 

Milk dir?.— This diet is alike the siinjilest 
and most satisfactory, and has givi^ii excellent 
results, but it necessitates a sufficient supply 
of fresh cow's milk of good quality - a con- 
dition w'^liich cannot always be fulfillc*d in the 
tropics. All food except milk must be pro- 
hibited, and the amount of milk and the times 
of administration must be written out defi- 
nitely and the instruetions strictly adhered to, 
if suijceas is to be attained. The method advo- 
cat(‘d by Carnegie Brown is the best, and has 
been used by the writer with success. The 
first stage of treatment (tw^enty-four days) is 
divided into six periods of four days each, 
the amount of milk in each ])eriod being pro- 
gressively increasexi. During the first four 
days 60 oz. of milk are taken, divided into 
eight feeds, the amount being increased to 
70, 80, 90, 100, and 110 oz. in each successive 
four-day period. The milk must not be 
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sterilized or boiled, but in cold weather may the morning fo(*d^ by a lightly boiled egg, 
be warmed ; it should be taken slowly, cither and one of the evening })ortions by some light 
sipped, taken in a teasjwon, or through a white fish ; chicken may be Hii])se<|nentlv sub- 
glass tube. If the patient cannot tolerate milk stituted for a midday ])ortioii, and a banana 
in its ordinary form, it may be heated or or some grapes add(*d. 

diluted with an alkaline mineral water or No carbohydrates should be permitted, but 

barley-water. Citrate of soda, 1-2 gr. to the after another week rusks or biscuits mav 

ounce, may be added wdth advantage. be given, and the di<»t gradually brought to 

The patient loses weight for the first w'eek conformity with an ordinary invalid diet. In 
on this diet, but begins to gain after the tentli very advanced cases tin* treatment by a meat 
day and, if the treatment is successful, regu- diet may have to be commenced with ruw- 
larly gains in weight each week ; at the same meat, juice. 

time all the symptoms ameliorate, the mouth Fruit diet. A diet of fresh fruit as a treat- 
loses its soreness, the flatulent dysi)e]>8ia ment for sprue was apj>fir<*ntly first used, in 
improves, and the stools become h^ss frequent Java, by van dvr Burg, wiio recorded great 
and more normal in character. Tt is well to success with it. The fruits wJiieli are most 
continue the plain milk diet for a montli or useful are bananas, strawberries, and grapes ; 
six weeks, and, if the ])atient can take it, other fruits have also been employed. Tin* 
the amount of milk can be progressively in- general details of treatment should be carried 
creased to as much as 140 oz. per diem after out as in a milk diet. JMaiu wahT or toast - 
the first twenty-four days. When this is done water is jH‘c«\s.sary as a drink if fruit is used 
the number of meals should bo increased to the exehision of other food, 

rather than the amount taken at one time. One mediiim-sizod banana may be given every 

At the end of a month or six ’weeks one egg two hours and the niimher gradually increased 
beaten up in milk may be given, and the niim- until it reaches lifteen to i‘igliteeji ])er diem ; 
ber increased until four are taken in the twenty- afterwards twenty-four or niore may bi* given, 
four hours, and, at the same time, a eup of This diet can be contijiued for a month or 
weak China tea with milk and sugar, if liked, six weeks, and is then gradually modified hy 
may be allowed twice daily. the addition of other foods as in the ease of 

Chicken broth, Benger’s food, lighlly boiled the milk diet. Strawberries jnay constitute the 
or poached egg, toast, pounded fish, and chicken sole diet, or may be combined witli milk after 
can su(?cessively be added to ilie diet until the first eight days, should tin* {Mitient's y)ro- 
the patient is taking fish, eggs, chicken, milk, gress and condition allow it Tliis combina- 
custards, potatoes, and farinae(‘Ous food in tion is perha|)s more successful in treatment 
small quantities; but the darker meats, most than when the diet consists c»f strawberries 
vegetables, highly spiced foods, curries, iced alone. Olivkk Bohinson. 

drinks, and alcohol must be avoided. 

Meat diet can be resorted to when a patient SPUTUMi EXAMINATION OF (m; 
cannot take milk or it cannot be procured. Bacteuiolooy and I^atiiolocjv, Cuni- 

Presh beef or mutton should be selected, and (;al). 

the diet begun with 2 lb. of beef, which should 

be minced finely with 2 oz. of suet, divided SPUTUM, VARIETIES OF (.vee JYate .*1, 
into six equal |)ortions, and cooked in a but- Vol. 1, facing j). liri). -The diagnostic value 
tered saucepan over a bright fire until the red of a clinical and micn)sco])ic c.xumination of 
tinge of the meat just disapjN;ars. A j)ortioii the s])utum need not hv dilated u])oii. In 
should be taken at 7 a.m., 10 a.m., 1 p.m., this article the chief characteristics of I he 
4 P.M., 7 P.M., and 10 p.m. ; half a pint of sputa in various respiratory dis(‘ases are sum- 
plain hot water, toast-water, or rice-water marized. For details of pathological methods 
may be sipjMxl before eaeh meal, ('hina tea, of examination the readcT is nderred lo Ba( - 
as in the milk diet, or wdth lemon, may be tkriology and pATfioi-.o(;v, (’mnd ai.. 
taken twice daily. The quantity of meat may 1. Bronchitis.-- The sputum in the early 
have to be adjusted to suit the individual stages is scanty, clear, and viscid, and consists 
capacity of patients, but 2 lb. in the twenty- chiefly of mucus. Later it becomes yellow or 
four hours may be regarded as the standard, yellowisli-green in colour from the presence o 
After eight to ten days of the plain meat, mueo-pus, loses its tenacity, and is )>ioug 
the diet can be modified by replacing one of up in greater amount and wJlh greater ease. 
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Towards the end of an attack, when it again 
diminishes in amount, though still muco- 
purulent it is less fluid and more difficult to 
expel. In town-dwellers carbon i)articles 
may render it blackish, especially in the 
early and late stages, when its amount is not 
great. 

Occasionally in bronchitis there may be a 
persistent bronchorrhoBa of thin serous fluid. 
Another variety is thin, greyish, and foetid, and 
separates into layers like those of the sputum 
of bronchiectasis {see below). In purulent h'on- 
chilis the sputum may consist almost wholly 
of pus. This form was frcqiujntly met with in 
the influenza epidemic of 1918-19. In fibrinous 
hronchilis seaweed-like casts of tubes may be 
expelled ; they are usually accompanied by 
some l)lood and mucus, and when unrolled the 
main stem may be found to be as large as the 
little finger. These casts consist mainly of 
mucin. Fibrinous bronchitis is not the only 
condition in which bronchial casts are ex- 
pectorated. Membranous casts ma}’ be cough(‘d 
up in diphtheria, and fibrinous casts in chronic 
heart disease, in pulmonary tuberculosis, and 
after aspiration of jfleural fluid. In juieu- 
monia and in pneumococcal bronchitis casts 
of the smaller bronchi are not uncommon, and 
large casts are occasional. A rare membranous 
cast is that of asjjergillosis. 

2. Phthisis. — CJonsiderable involvement <»f 
the lung may be accompanied by very little or 
no ex])cctorution. Usually the early sputum is 
scanty and mucoid, and lias been likeiied to 
sago, this a])pearance being due to degenerated 
alveolar cells. Small grey or greenisli-gn»y foci 
are often seen quite early. Later, the sputum 
is more abun^nt and purulent. With ex- 
cavation the characteristic “ nummular ” form 
makes its appearance, each portion settling at 
the bottom of the spittoon in a coin-sha]»ed 
mass, greyish-green in colour. Jt sinks if 
coughed into water or antiseptic solution, and 
in it may be detected foci of caseous material. 
The sputum of phthisis is often blood-tinged, 
apart from more considerable heemojitysis. 

Microscopic examination reveals elastic tis- 
sue, blood- and pus-cells, degenerated epithe- 
lial cells, haematoidin and cholesterin crystals, 
tubercle bacilli, the miero-organisms of second- 
ary infection, and sometimes fungi. The elastic 
tissue may be derived from bronchi, blood- 
vessels, or alveoli. Most characteristic is the 
elastic tissue of the alveoli, which is branched 
and may outline the arrangement of the 
alveolar cells. 


Occasionally calcareous masses are expec- 
torated. 

3. Bronchiectasis. — The sputum in bron- 
chiectasis is greyish or brownish in colour, 
fluid, offensive in odour and often feetid. When 
poured into a conical glass it separates into 
three layers, a supernatant clear mucoid layer 
capj)ed by a brownish froth, an intermediate 
deeper layer of muco-pus, and a granular 
sediment of pus and debris. It is occasionally 
blood-stained. In the sediment there are little 
pellets known as Traube’s plugs, consisting of 
pus and epithelial cells and fatty-acid crystals. 
Microscopically, pus-cells, epithelial cells, and 
sometimes elastic fibres and blood-cells are seen. 
Fatty-acid crj^stals may abound, and choles- 
terin and hcBmatoidin crystals are vc»ry fre- 
quent. The foetid odour is in great jmrt due 
to butyric and valerianic acids. 

4. The sputum of asthma is distinctive. 
Early in an attack it is very scanty and brought 
up with great difficulty, and is then in the form 
of translucent, gelatinous pellets — ^the “ perles ” 
of Laennec. When these are imravelled they 
are found to consist of mucinous casts of small 
bronchi, twisted in a spiral fashion (Cursch- 
mann*s spirals). Entangled in the mucin are 
leucocytes, chiefly eosinophils. Some of the 
spirals are merely twisted columns of mucin, 
others have a central clear core about which 
is coil(Hi a skein of mucin fibrils. In many cases 
}>oint(d diamond-shaped crystals (Charcot- 
Leyden crystals) are seen. After a few days 
the sputum loses its special features and 
resembles tliat of bronchitis. 

5. In pneumonia the sputum is at first 
scanty and very tenacious, so that it adheres 
to the bottom of the spittoon. It is mixed 
with blood, which is red at first, but gradually 
darkens to a characteristic “ rusty ” colour. 
Sometimes unaltered blood is present in suffi- 
cient amount to give the sputum a reddish 
tinge throughout the disease, and blood alone 
may be coughed up at the onset. Occasion- 
ally the sputum resembles prune juice. Micro- 
scopically, epithelial cells, leucocytes, and red 
blood-cells are seen in various stages of degen- 
eration. Other constituents are fibrinous casts 
of the bronchi, cellular moulds of the alveoli, 
and haematoidin crystals. The micro-organ- 
isms vary with the nature of the pneumonia. 
In infiuenzal pneumonia the sputum may be 
purulent and contain a considerable amount 
of blood. In broncho’pneunumia the sputum 
varies from muco-pus to almost pure pus, 
according to the nature of the infection. 
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6. In pulmonary cedema a thin, frothy 
fluid, like soapy water, may be expectorated. 
It is often blood-tinged. 

7. The sputum of pneumonoconiosis de- 
pends upon the vari(ity of dust which has pro- 
duced the disease. is usually muco-purulcnt 
and abundant. In anthracosis it is very dark 
in colour from the inclusion of carbon parti- 
cles. Many of these are seen to be within 
alveolar epithelial cells. In siderosis it is 
stained reddish from ferric oxide. In silicosis 
it may contain angular particles of silica. 
Workers in aniline dyes may expectorate pig- 
mented sj)utum ; for instance, bright blue in 
the case of those who work with methylene- 
blue. The sputum of millers and bakers may 
include doughy masses, and tliat of cotton- 
mill operatives, fibres. 

8. Almost pure pus may be coughed up in 
cases of pulmonary abscess, or when extra- 
pulmonary collections of pus, such as empyema, 
communicate with tlie air-passages. The odour 
is often fcotid, but seldom so offensive as that 
of the sputum of pulmonary gangrene or 
bronchiectasis. 

9. The sputum of pulmonary gangrene is 

very characteristic. It is cxtrenuily fa‘tid and 
is usually abundant. It se})aratos into three 
layers. Below is a sediment, greenish-brown 
in colour, and sometimes containing large frag- 
ments of gangrenous lung tissue. The inter- 
mediate layer is turbid but fluid, and greenish 
or brownish in colour, and above it is a thick 
cap of froth. Microscopically, abundant evi- 
dence of destruction of the lung is seen. There 
are numerous elastic fibres, granular debris, 
pigment, fatty-acid crystals, and micro-organ- 
isms, including leptothrix. Blood is often pre- 
sent, but is usually greatly altered. 

10. In new groiikh of the lung the sputum 
may resemble prune juice from the i)rescDce 
of altered blood. This variety of sputum is, 
however, comparatively rare. The sputum is 
sometimes like that of bronchiectasis and some- 
times has no particular features. It is not 
infrequently absent. 

11. When a tropical abscess of the liver 
ruptures into the lung the sputum is reddish- 
brown and resembles anchovy sauce. The 
Atnesba histolytica may be found in it. 

12. In pulmonary actinomycosis the spu- 
tum is usually muco-purulcnt and may be 
foetid. Sometimes it is mucoid, sometimes 
purulent, and may contain blood. The char- 
acteristic feature is the presence of sulphur 
granules,” yellowish, greenish, grey, or brown in 


colour, varying in size up to 2 mm. in diameter, 
and found to consist microscoph^ally of fine, 
twisted threads terminating in the periphery 
as club-shaped swellings. 

13. When a hydatid cyst of tlie lung bursts 
into the air-passages before suppuration has 
taken place, the sputum may be a clear, 
opalescent fluid coutainiug a high sodium con- 
tent. Daughter-cysts, scolet*(*s, booklets, or 
fragments of membraiu'. may be foiuid, each of 
Avhich is pathognomonic. Wlnui suppuration 
has occurred the sputum becomes purulent and 
foetid and may be cliocolate-coloured. (lan- 
grenc of the lung may supervene and modify 
the sputum. Pieces of the cyst-wall may be 
expectorated for many weeks. 

FkEDKJUCK LAXUMPiAT). 

SQUINT (.vce HTR.AnrsMus). 

STAMMERING {see SrEEcir, Dist unn aecks 
of). 

STAPHYLOMA (see Sclera, Affections 
of). 

STARVATION. — Cas(*s of starvation occur 
during famines, from acci<h‘ntal (‘Mtombineiit 
in mines, etc., from wilful withdrawal of food, 
and from wilful refusal to tahti food. The 
majority of cases are the result of aiu'.ident 
or homicide, but cas<*s of wilful refusal to take 
food, sometimes (Uiding in d(‘atli, are met w'ith 
among the fanatical and i «sj:.ne. While lay 
testimony will usuall} be suflicient to establish 
accident or suicide, medical evidence is im- 
portant in trials for murder, as the dc.fcnc(i 
usually put forward is that the inanition and 
death w'(‘re dm? to disease and nmlassimilation. 
Whereas tlm dediberate. withholding of food 
from a child so as to cause its death by 
starvation is liomicide, the Children Act, 1908, 
Part II, sec. 12, declares that a parent or other 
person legally liable to maintain a child or 
young person shall be deemed to have neg- 
lected him in a manner likely to cause injury 
to his health if he fails to provide adequate 
food, clothing, medical aid, or lodging. 

In healthy ])ersons total deprivation of food 
and water will probably lead to a fatal ter- 
mination in seven to ten days. 

Symptomatology. — There is abdominal 
pain, relieved by pressure, and intolerable thirst; 
the lips are parched, the tongue is rc*d and 
dry, the eyes arc sunken, wild and glistening, 
with pupils dilated. There is pro^cssivc ema- 
ciation, bony prominences standing out, the 
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extremities showing wasting and the abdomen 
being sunken. The voice is w'eak (*‘ cholera 
voice ”). The temperature descends to sub- 
normal ; the pulse-rate is rapid at first, them 
slow, and again increases before death* The 
bowels are constipated, and any fajces passed 
arc hard and ball-like ; the urine is scanty and 
dark. Tin; body gives off an offensive odour ; 
the skin is wrinkled and shrivelled, petechise 
may be jiresent, and a brown varnish-like 
materia] oft(»n covers tlu^ skin. Delirium and 
convulsions may i)rececle death, but are often 
absent. 

Post-mortem examination.- The exiernal 
appearances are those already described. In- 
ternally there is disap] learauce of subcutaneous 
fat; the skeletal muscles are reduced in size, 
soft, and devoid of fat ; the heart and kidneys 
are free, from surrounding fat ; and the liver, 
kidne^ys, sjdeen, and lungs are shrunken and 
comparatively bloodless. There is no fat in 
the omentum and mesentery, and the mesen- 
tery may have ahuost disapjjcared. The gall- 
bladder is full of dark bile, and the urinary 
bladder einjity or nearly so. The stomach 
and intestines are contracted, collapsed, and 
80 thinned that ])articles of food — and food 
may be given in homicidal cases shortly before 
death — may be recognized through their walls. 

These a])pearanc.es should b(^ accompanied 
by an otlierwise healthy state of the organs, 
since they may also Imj ])roduced by organic 
disease. Since a defence of disease and ina- 
bility to absorb and use the food that has been 
given will probably be set up, all ap])earances of 
disease should be noted carefully, es])ecially 
conditions like tuberculosis, cirrhosis of kidneys, 
and glycosuria, A. Allison. 

STATIC ELECTRICITY (m> Elkctkual 
Treatment). 

STATUS EPILEPTICUS (.w Epilepsy). 

STATUS LYMPHATICUS (w Lympiia- 
tlsm). 

STERILITY, FEMALE. This may be 
either absolute or relative. In the former 
condition a woman is unable to conceive ; in 
the hitU^r she is able to conceive but is unable 
to retain the fa}tus until it is viable. A further 
variety is s})oken of as ** one-child sterility ’’ ; 
this is due to an acquired ])elvic inflammation, 
usually of gonorrhoeal origin, having its genesis 
during the puerperium of the first and only 
child, and resulting in such functional destruc- 


tion of the internal genital organs that further 
conception is impossible. 

Cauiet. — ^Tn a number of patients an ade- 
quate cause can be found, but quite often there 
are no physical signs. We may broadly classify 
the causes as follows : 

1. Where no physical signs are found, 

(a) Age. — The most fertile women arc 
those married betweem 20 and 26, of 
whom nine out of ten will conceive, 
while b(?tween and dO less than 
half will bear children. Too early 
marriage also is an unfavourable 
factor, only one in three bearing 
children. 

{b) HeJrtml exhaustion is a term used to 
denote a stat(i ])roduced by too fre- 
quent sexual intercourse. That it is 
a real cause is shown by the fact that 
most prostitutes are sterile. 

(c) The ovaries j»ossibly may he function- 
less in respect of their power of 
ovulation. 

2. Where physical signs are present, 

(a) Defects of demHopnient include im- 
])erforate hymen, imj)erfectly formed 
external genitals, rudimentary, in- 
fantile, and pubescent uterus, the 
conical cervix, and congenital hyper- 
trophic elongation of the cervix. 

(&) Vaginismus, and organic obstruction 
of the vaginal orifice in the shape of 
a tough or cribriform hymen. Such 
conditions do not constitute an abso- 
lute bar to conception, for pregnancy 
has occurred without penetration. 

(c) Fibroids are often seen in sterile 
women, but it is doubtful whether 
they have been the cause of sterility, 
except where they are submucous or 
j)olypoidal and (*ause free bleeding. 
Subi)eritoneal fibroids are often seen 
in pregnancy. 

{d) Pelvic inflammaHon is only an abso- 
lute bar to fertility when the tubes 
are quite disorganized. 

(e) Dyspareunia, due to many causes. 

(/) General disease, such as advanced 
tuberculosis, obesity, myxoedema, 
alcoholism, and diabetes. 

Conditions sometimes wrongly alleged as 
causes are endometritis, cervical lacerations and 
discharges, and sexual frigidity. 

Clinical examination. — In any clinical 
examination of the female patient the fore- 
going points should esiiecially be noted. 
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Firstly, the age, height, and general appear- 
ance, together with the fertility of the families 
of both husband and wife ; thus the tall thin 
and the obese types of women are often sterile. 
The vulva should be ins])c»,cted to note the 
hymen, whether it is iniperforiite or cribriform. 
The ostium vaginae may be unduly siimll, or 
vaginismus may be ])resent. The cervix is 
frequently of a conical shajM*, so that the os 
is a very small orifice situated at its tij). Less 
often there is considerable elongation of the 
vaginal portion. The body of the uterus should 
be examined for its size, shape, position, degree 
of mobility, and the presence of fibroids. The 
size may be normal, but in sterile women it is 
often reduced even to the size of a mere nodule. 
AH degrees between this rudinumtary form and 
the normal are found, the commonest being 
the pubescent type, a globular-shaped fundus 
sharply aiiteflcxed (less commonly retroHexed), 
and slightly smaller than the normal virgin 
uterus. It is frequently met with in spasmodic 
dysmenorrhoea, so often associat(;d with ste- 
rility. A retroverted uterus, apart from in- 
complete development, has little influence on 
fertility except above the age of 30 (Herman). 
When the uterus is freely mobile, extensive 
lielvic adhesions are absent, but if the organ 
is fixed it is j)Ossible that the tubes have become 
occluded by inflammation. The tubes and 
ovaries are examined chiefly for evidence of 
infianimatory enlargement and fixation, and, 
rarely, double new growth of the ovarie.s. (-on- 
genital absence of the ovaries is not known 
and is never adduced as a cause of sterility. 
Prolapse of the ovary, as a cause of dys pa- 
reunia, should be noted. 

Treatment. -There can be none for most 
of the congenital defects, the exception being 
abnormalities of the liynum. In cases of 
hymeneal obstruction the hymen should be ex- 
cised. The conical cervix and aiiteflcxed corj)us 
uteri should be treated by wide* dilatation of tlu‘ 
cervix, associated in some cases with backward 
division of the vaginal ])ortion, followed by the 
insertion of a uterine stem and a prolonged 
course of hot douching. Deej) cervical lacera- 
tions should be repaired, and the congenitally 
elongated cervix requires amputation. Tlie 
curette may profitably be employed for endo- 
metritis and polypi. lletrov(‘rsion, if replace- 
ment is difficult, should be corrected by a 
pessary after replacement under an anses- 
thetic, or by Gilliam’s operation. In some easels 
of salpingitis, where the abdominal ostium 
is closed, salpingostomy may be performed. 


STERILITY, MALE 

Obesity is best treated by dieting and thyroid 
extract. In some cases where no cause can 
be found, the separation of husband and wife 
for a few weeks may be followed by conception. 

A. AV. Bournk. 

STERILITY, MALE. — Too often are child- 
less marriages ascribed to some defcc.t in the 
wife when it is the husband wlio is actually 
at fault. TJui relative proportions in which 
sterility occurs in tlie two sexes are uncertain, 
and ])ublished statistics on the point vary 
greatly, but it would ap|K'ar that male ste- 
rility jiiay be the caus<* of about 50 ])cr cent, 
of childless unions. (Jross ])laees it as low as 
17 per Hubiicr found it to be 5q por 

cent., whilst VeddcT regards niah* st4*rility as 
responsible for 70 per cent. Tlie recognition of 
the frequency of sterility in the male is im- 
jiortant, for not- s<*ldom have wives undergone 
surgical treatment which a careful c.\ami]iation 
of their husbands would have shown to be 
uniWM'essary, 

On examination, the cause is obvious when 
gross abnormalities an‘ found. Among them 
may be numbered c-ongenital malformal-ions 
ami serious dostniction of tin* testi*s or (qii- 
didymes as by tulMU'culosis, sypliilis, or malig- 
nant disease. Examination of the prostate and 
seminal vesicles should m‘ver oiiiittcd, for 
sterility in a male in whom only one testicle 
or e]Hdidymis is diseu.^ed may be explained 
by involv(*ment of tliest^ ojgans. According 
to Kenneth Walker, tiilMTculous epidiilymitis 
causes azocsj»crmia in S5 pi»r C(‘nt. of the cases, 
even though it is unilattu'al, (thietly hecaiist! of 
an associated tuberculosis of tlie ju'ostate. By 
far the commonest lause is antecedent gonor- 
rlioca, for the detection of which careful 
examination of tlie prostate and of the posterior 
urethra may be necessary (w'c Gonorkikka). 
Again, it is the incidence of chronic jirostaiitis 
and vesiculitis which dcteriiiim*s the, devclo])- 
lueni of sterility in most cases. 

Sometiiiies no malformation or signs of local 
disease; are j»rcsent. Here, a careful Jiistory is 
of great importance, for it may indicate that 
inqmtence (.sec Sexual Fuxcrrioxs, Male, Dls- 
TURliAXf.'ES of) is the real cause cif th<* failimi 
to procreate. Alcoholism, exposiin* to X-rays, 
enfeebling diseases, sexual excess, and infec- 
tions of the testicle and jirostate. other than 
those already mentioned, may lead to sterility, 
wdiich, Jiowever, is usually temporary. Notable 
among the infections is mumps, whieh, if com- 
plicated by orchitis, cs]jecially in adolescents, 
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IS likely to cause testicular fibrosis and 
atrophy. 

Examination is incomplete until the male 
secretions have been investigated inicroscopie- 
ally. Pus colls and organisms should bo looked 
for, and the spermatozoa scrutinized in regard 
to their number and activity, and to the 
inclusion of degenerate forms. Such an ex- 
amination may provide an explanation of 
barren unions when macros(joyii(! evidence in 
the case both of husband and wife is lacking 
or inconclusive. 

The treatment of sterility is that of its cause. 
For that resulting from impotence, see Sexual 
Functions, Disturbancjes of. 

Frederick Langmead. 

STILL’S DISEASE {see Eheumatoid 
Arthritis). 

STINQS AND BITES OF INSECTS.— 

The lesions caused by the common animal 
parasites which infest the human body, such 
as the different varieties of pcdiculi and the 
near us of sc4i}>ies, are considered under their 
respective headings. In addition to tluMsc there 
are numerous ins(»ct8 which cause lesions by 
means of stings or bites or by crawling over 
or burrowing into the skin. In this (jategory 
are included the common flea, the bed-bug, 
the harvest-bug (see Harvest-rug Rash), the 
wood tick, the biid mite, gnats and mosquitoes, 
several vari(‘ties of flies, b(*es, wasj)s, syuders, 
moths, ants, and eatery)! liars. Insect bites arc, 
in general, charact(Tiz( d by a central haemor- 
rhagic ]K)int surrounded by a raised red pay)ulc 
or "whcal and at.tcndt»d by severe itching. As 
W'ould be ex]x*ctrd, the uncovered ])arts of 
the body, ai.d tlu^ ankles and legs, are the 
parts most often attacked. The cwmwn Jlca 
causes a small erythematous macule or wlieal 
vrith a central hsemorrhagic y)uncture. C’hloro- 
fonn is sometimes used to kill the insect, a fcAv 
drops being ])oiir(d on to the clothing, and a 
weak carbolic or other antise])tic and anti- 
pruritic lotion will serve to allay the irritation. 
The hed’hug gives ris(» to a larger uheal with a 
central dark ]>oint and a considerable degree of 
surrounding hyy>era)miii. Antiyiruritic lotions 
such as lead lotion, weak solution of tar, or 
ichthyol give relief. Infested rooms and bi dding 
must be yiroperly disinfected. Gnats and mos- 
quitoes and flics i)roduce similar lesions, W'hicli are 
aggravated by stTatching and are often accom- 
pnied by considerable adema. Strong-sincll- 
ing essential oils are useful as a prophylactic 


measure, oil of lavender smeared .on the 
exyx)8cd parts being one of the best. Oil of 
eucalyptus, citronella, and peppermint arc also 
efficacious. P 3 nrctlirum, naphthaline, or cam- 
jihor in solution or ointment may be sprayed or 
rubbed on. The intense irritation and the 
swelling following the bites may be allayed by 
evaj)orating and antipruritic lotions, as men- 
tioned alx)vc. Solutions of soda or ammonia 
arc beneficial as antipruritics and to neutralize 
the acid injected by the insect. Thymol 
and menthol in ointment or solution are also 
valuable. A useful domestic remedy is a piece 
of washing soda rubbed on the affected part. 
Eau-dc-colognc or vinegar is also serviceable 
as an anti})ruritic. If there is much swelling, 
compresses of lead lotion should be applied or a 
weak solution of ichthyol iMiintcd on. When 
the insect burrovrs into the skin, or leaves its 
sting in the puncture, it may be necessary to 
extract tlie offending body w’itli a needle. 

S. E. Dore. 

8TOKE8.ADAM8 8YNDROME (see 
IlEART-BrX)CK). 

8TONIACH, CANCER OF.— This is the only 
eommon form of new growth of the stomach. 
Benign growths such as i)olyj)i, fibromata, and 
liy)omata have been described, but are rare 
and seldom cause serious symptoms. Gastric 
sarcoma also is oxtrcincsly rare. 

Etiology.- 'The stoma(jh is very liable to 
cancer, and ranks next to the uterus in the 
incidence-rate of organs affected, and statistics 
show that its frequency is increasing. Males 
are more often affected tlian females, the ratio 
being 5 to 4. Eighty per cent, of eases occur 
between the ages of 40 and 70, and 10 per cent, 
between 20 and 40. There api)cars to be no 
definite relationshiy) to y^revious dyspepsia, 
alcoholism, or trauma. It is said that cancer 
sometimes develops in a chronic gastric ulcer, 
esjiecially if the latter is situated near the 
])ylorus. In the oynuion of most physicians 
this event is uncommon, but surgeons hold 
the view' that the sequence is eommon. Statis- 
tics indicate that it occurs in from 5 to 10 per 
cent, of cases of gastric ulcer. 

Pathology. — The pyloric region of the stom- 
ach is most commonly affected, next often the 
lesser curvature, and then the cardia ; any 
part of the stomach, however, may be the 
seat of growth. Gastric cancer is usually 
lirimary, only about 1 per cent, of cases being 
secondary, The growth may be circumscribed, 
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forming perhaps a large fungating mass pro- 
jecting into the stomach cavity, or may be 
diffuse and spread extensively in the wall of 
the organ. Two main types, the scirrhous 
and the medullary, are found ; in the former 
much fibrous tissue^xists with the epithelial 
cells. Medullary cancer is a cylindrical-celled 
epithelial growth in which colloid changes may 
occur. 

If cancer involves the cardiac portion of 
the stomach the organ is usually reduced in 
size, but when the pylorus is the site, so that 
obstruction is caused, great gastric dilatation 
ensues. 

In diffuse scirrhous cancer the stomach-wall 
is greatly thickened, and the cavity may be 
much contracted. 

Secondary growths in other organs are of 
frequent occurrence, the lymphatic glands, 
liver, peritoneum, omentum, intestine, and 
pancreas being most often invaded. Some- 
times the skin around the umbilic.us or in the 
epigastric region is affected — a point of great 
value in diagnosis. 

Symptomatology. — The symptoms may be 
latent, and death may occur in the absence of 
any indication of a gastric lesion. In other 
cases the symptoms may be those of pro- 
gressive emaciation with ansemia resembling 
pernicious anaemia, and cachexia, there being 
nothing pointing to a disease of the stomach. 
Usually the early symptoms are anorexia, 
nausea, i)ain, dyspe])sia, vomiting, loss of 
weight, and anaiiuia. 

Progressive emaciation is one of the most 
constant features and may amount to a loss 
of several stones ; in some cases, however, the 
loss in weight is not consid(!rable. Progr<*ssivc 
weakness is usually associated with the emacia- 
tion. 

Pain is a common early symptom ; it is 
usually epigastric, but may be referred to the 
interscapular or the infrascapular region, and 
is generally aggravated by the taking of food. 

The anasmia is of the secondary type, and 
is often associated with a lemon-yellow tint 
of the skin. The hsemoglobin is much reduced, 
being frequently below 60 per cent. 

If the cardiac orifice is involved, vomiting 
occurs almost immediately after meals ; if the 
pyloric, a considerable time after — often in 
the evening — large quantity of vomit being 
brought up. When neither of these orifices is 
affected, the vomiting recurs at frequent inter- 
vals after the taking of food. 

The blood vomited is dark brown in colour. 


and is unlike the bright-red or coffee-grounds 
vomit of gastric ulcer ; it is not often profuse. 
Constijmtion is usually present. 

Abdominal inspection may show a fullness 
or projection in the epigastric region due to 
the underlying tumour, the movement with 
respiration being visible. 

With pyloric cancer, peristalsis from left to 
right in the region of the stomach may be 
visible. 

TJierc may be felt in the stomach region a 
tumour which is movable on respiration and 
tender on pressure. Pyloric tumours vary in 
jwsition with the degree of diiatiition of the 
stomach, and may be cither to right or to left 
of the middle line. Dullness is usually present 
over the tumour, and in the case of j)vloric 
tumours percussion or ausciiltato-})ereiission 
reveals the extent of the gastric dilatation. 

Secondary growths are common, and enlarge- 
ment of the lymphatic glands of tlic neck or 
axillflB is frequently found. Involvement of 
the liver may bo shown by its enlargement and 
tenderness. Other tumours may be felt in 
the abdomen, due to invasion of the omentum 
or ])oritoneuui or of the intestine*. Secondary 
growth in the intesi'me may cause syjiipioms 
of intestinal obstructhm with dilatation of the 
bowel above the lesion. Tlie ])am*reas, too, 
may be tlic site of secondary growth, and, if 
its head be affected, peirsi stent jauiidiee is 
]iresent, often acconii^anied by (edema of the 
feet from pressure on the iT,ferioi* vena cava. 

Perforation. — Not infrecjnc.ntly the growth 
in the stomach beroim^s adherent. t(» Mm* trans- 
verse colon and a j)erfo ration occurs bet;W(H*n 
the two. TJie (;haract(‘r of the vomit in such 
e.ases rev(*als the e.xistencc* of the hision, for 
it gives a marked r(*aftion to ,sti*.reobiliri and 
usually presents senne bocal characters on in- 
spcicdiun. J’erforatioii l(‘ading to aeuti* g(*n(iral 
]»erilonitis is rare, but cancerous ])(‘.rit.onitiH 
due to inva.sion of the ])eriton(;um with growth, 
and resulting ascites, is not uncommon. 

Diagnosis. Examination of Mm; gastric 
contents witlidrawn one hour after a t(;st m(*al 
usually reveals an entire absemee of frcMi hydro- 
chloric acid. The active Jjydrochloric acid is 
much diminislM'd, being usually well bc;Iow 
0*1 per cent. Mucin is g(merally i>ros(‘nt, and 
a pronounced lactic-aci(l reac.tion is cumruon. 
The gastric ferments arcs absent or much 
reduced in amount. 

X-ray examination after a bismuth carbonate 
or barium sulphate ni(*al w^ill usually provide 
evidence of grow’th, and the irregularity of 
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outline of the stomach and alteration of its 
normal movements will be showm. (See Plate 
46, Fig. 6, facing ]>. 557.) In cases where 
l)yloric obstniction is the prominent feature 
there will be, in addition, the evidence of 
abnormal retention of the gastric contents. 

Examination of the faeces for occult blood, 
the patient being ke])t on a milk diet and no 
meat or fish being allowed, will lead to the 
detection of blood in the stools. 

Prognosis." When a large tumour is ])re- 
sent, or when there is evidence of secondary 
growths, the jjros]Jccts of cure arc hojjolcss. 

When, however, the diagnosis is made in 
tlie early stage of the disease there is some 
j)rospect of recovery from operative treatment, 
but even in these cases the mortality is high 
and the prognosis grave. 

Treatment. — If the diagnosis is established 
when the symj)toms are of short duration, sur- 
gical treatment is indicated, for it offers the 
only hope of cure ; removal of the growth in 
its entirety by gastrectomy more or less com- 
j)lete is necessary. 

When the cardiac orifice is affected the 
insertion of radium tubes may relieve the 
obstruction ; if this fails, gastrostomy and 
feeding through the artificial opening iiiay be 
necessary. When the growth is at the pylorus 
and obstruction is presimt, should eradication 
be imjKissible, gastro-jej unostomy may be per- 
formed as a ])alliative measure. 

Unfortunately, by the time a diagnosis is 
made, complete removal of the growth is 
usually impossible. In sucJi cases the jmtient, 
having put his house in order, requires ])allia- 
tive treatment. Happily, the and dis- 

comfort. are not usually extreme, and the 
symptoms can generally be kept under con- 
trol. It is unwise to give morphine until 
• absolutely necessiiry. Often phenacetin 10 gr., 
or pyraniidon 6 gi*., or a combination of these, 
will relieve the jwiin. A mixture such as the 
following helj)s digestion and gives relief ; 
when jMiin is present, liq. morphinae hydro- 
cliloridi 10 min. may be added. 

1^ Acid, hydrochl. diL \t[xx, 

(jllycer. ^lepain. 5 h 
Syr. aurant. Si- 
Tinct. cardam. co. 51* 

Aq. chlorof. ad 5 !. 

Three times daily, half an hour after food. 

During the later stages of the disc^ase hyjK)- 
deriuic injections of morphine should be 
employed as often as is necessary to relieve 
all pain. W. H. Willcox. 


STOMACH, DILATATION OF (see 
Stomach, Functional Disorders of). 

STOMACH, EXAMINATION OF CON- 
TENTS OF (see Gastric Contents, 
Examination of). 

STOMACH, FUNCTIONAL DIS- 
ORDERS OF.— Omitting gastric fiatulence, 
which is considered separately (see Flatu- 
lence), these affections may be divided into 
four groups 

I. Motor Disorders. 

IT. Secretory Disorders. 

III. Sensory Disorders. 

IV. Gastric Symptoms of Functional 

Nervous Disorders. 

I. MOTOR DISORDERS 
1. Atony (Atonic Dilatation) 

Etiology. — Atony of the stomach and the 
dilatation to whi(*.h it gives rise result most 
frequently from neurasthenia. It is also an 
o(;c4isional sequel of infections, especially in- 
fluenza and typhoid fever, of anaemias, and of 
all conditions leading to malnutrition. 

Symptoms. — The chief symptom is an un- 
comfortable sensation of fullness during and 
after meals, which leads to progressive diminu- 
tion in the amount of food taken, the patient 
thereby hoping to dimmish his discomfort, 
but actually increasing the atony by starving 
his nervous and musimlar tissues. In uncom- 
plicated cases j)ain and vomiting are never 
prestmt. 

Diagnosis. — The diagnosis of functional 
atonic dilatation depends fostly upon the esti- 
mation of the size and tone of the stomach, 
and secondly uj)on its differentiation from the 
atony and dilatation whic.h occur in organic 
jiyloric obstruction when the compensatory 
hypertrophy proves insufficient. 

Although percussion gives some indication 
of the quantity of gas in the stomacrh, it does 
not help in the dt^terrnination of the size of 
the viscus. Splashing and succussion occur in 
the normal stomach after an ordinary meal ; 
if, however, they can be j)roduccd after 2 oz. 
of water have been sipped when the stomach 
is emjity, atony is probably present. But the 
only method by which any definite information 
as to the size and tone of the stomach can be 
obtained without using the X-rays is that of 
inflation. The patient drinks on an empty 
stomach, in rapid succession, two quantities 
of water in which are dissolved respectively 
dr. of sodium bicarbonate and dr. of 
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tartaric acid. At the body-temperature and the most dcpoiidont part of tlie stomacli arc 
atmospheric pressure, 1,700 c.c. of carbon unable to puss into the pyloric/ vostibule. In 
dioxide are evolved. The normal stomach j>yIonV obstruction the delay in tlie evacua- 
has a capacity of 600 to 1,2(X) c.c. when tion of the stomach is much treater. If the 

rapidly filled ; 1,700 c.c. of gas are therefore shadow of the stomach is still visible six 

subjected to a considerable degree of ten- hours after a barium meal, nothing luiving 

sion, and much discomfort is felt, which at been taken in the interval, stasis is present ; 

once disaijpears on sitting up, when the gas after nine hours it is proba hi v, and after twelve 
is readily and forcibly expelled. If the tone hours it is certainly, dm* to organic* j>yloric 
of the stomach is deficient, its capacity even obstruction. 

when emi^ty is greater than 1,700 c.c. ; con- K(|ually conclusive evidence can be obtained 
sequently it is not tightly distended, and the by means of the stomach - tube. A dinner, 
tumour it forms is softer and its outline less which should include meat and gn*(*n vege- 
easy to determine by palpation and i)er<*ussion tables, pudding and raisins, is given at 9 r.M. 
than normally. No discomfort is produced, and the tube is ]»assed at 9 a.m., nothing 
and, on sitting up, the gas is expelled with diffi- Juiving Imtii taken in the interval. If nothing 
culty. Normally the distance between the lesser can be removed by means of an evaciiator,” 
and greater curvature should not bo greater half a |»int of water is ]>oured through the 
than 4 in., and the greater curvature should tube; wIkmi this is rcturued it will l>ring with 

not reach below the umbilicus. Dilatation can it any traces of food the bulk of wbicli was 

thus be recognized and distinguished from mere insufficient to be expelled alone. In atonic 
jjtosis without dilatation. dilatation the stomach is always om]»t.y twelve 

The size, shape, and position of the stomach hours aft<‘r a. meal ; in organic obstruction 
can only be accurately determined by means more* or less food is always preserd. 
of the X-rays {see Plate 46, Figs. 1-4, facing Treatment.- Jlest in the vt^eumbent ])osi- 
p. 557 ) after the consumption of half a tion is not only valuabb* for tlu* depr(*ssed <*on- 
pint of porridge and milk containing 2 oz. of dition of the nervous system, but- it also places 
barium sulphate. Owing to the adaptation of the atonic sttmuieh in a condition of mechanical 
the stomach to the volume of its contents, there advantage, csj)ecially if the patient lies on liis 
is little difference in the upper level of the right sid(*. In slight cas(*s it is only necessary 
semi-fluid chyme as seen in the ere(*t position, to lie down for an hour after each meal ; in 
whether the volume is 5 oz. or 2 pints. In advanced casew the pitient should at first re- 

atonic dilatation the stomach no longer adapts main in bed all day, and should lie ou his right 

itself ae(5urately to the volume of its contents ; side while lie eats ajid for an hour after each 
food taken when it is empty drops at once to meal. 

its most dependent j)art instead of being held An ordinary mixed diet should be given, but 
up for a few seconds by the tonic coiitractioii the bulk of tlie meals should be as small as is 
of the body of the stomach. As more and compatible with the jut* vision of a pro])cr 
more food enters, the upper surface of the amount of nourisliment, and ffiiids sliould bo 
semi-fluid gastric contimts gradually rises, but drunk tinly when the stomach is emjity. A 
it never reaches the height which is attained glass of milk may be taken on rising in the 
under normal conditions following the entry morning, a glass of milk an hour before, luneli, 
of the first tw'o or three mouthfuls into the one or two cups of tf*a at .5 i*.m., ami a glass of 
stomach. milk last thing at night. Jii severe eases no 

Peristalsis frequently remains normal in lluid at all should b«‘ drunk for souh; days, 
spite of the presence of a considerable degree the meals being c|uit<* dry ; two or three flints 
of atony. Excejit in extreme; cases, the gas- of normal saline solutions are ail ministered 
trie contents begin to pass into the duodenum ])er reetuin either continuously or in two or 
immediately after their entry into the stomach, three injections a day. (’arbohydrates ne<*d 
and the evacuation continues at the normal not be restricted in uneomplieaterl cases, but 
rate. Only the last traces of food remain when catarrh is jiresent the quantity of .sw«*ct 
abnormally long in the stomach, owing to the and starchy foods should be reduced. Ab- 
absence of the final increase of tone, whicdi dominal massage is of great value, 
should cause the lower border of the stomach iStrychnine is often of use, as it im proves the 
to rise above its original level just before it ajipetite, though it is doubtful whether it has 
becomes completely empty, as the contents of any direct effect u])on the gastric tone, and it 

265 



STOMACH, FUNCTIONAL DISORDERS OF 

should not be given to patients suffering from Symptoms. — The only symptom which 
severe neurasthenia. It may be combing with de|)ends upon the hypertonus itself, as dis- 
dilutc hydrochloric acid (15 min.), particularly tinct from any abnormality of secretion or 
if there is deficiency in gastric secretion, and organic disease with which it may be associ- 
with a bitter such as gentian, which stimulates ated, is due to the fact that a comparatively 
the appetite and consequently increases the small quantity of food is sufficient to produce 
psychical secretion. In excitable patients, and a rise in intragastric pressure, which results 
in patients who find it difficult to lie quietly in a feeling of fullness, independent of the 
in bed for a prolonged period, small doses of nature of the food, but varying in degree with 
bromide and arsenic should be given. its bulk and the rapidity with which it is eaten. 

In uncomplicated cases, lavage is likely to The rapid evacuation of the stomach which 
do more harm than good, but in severe cases commonly occurs when it is hypertonic gives 
complicated by catarrh, lavage witli small rise to a feeling of emptiness and hunger 
quantities of plain water may be of use. about three hours after meals ; immediate re- 
Gastro-entcrostomy is absolutely contraindi- lief occurs when anything is eaten or drunk, 
rated. Diagnosis. — Hypertonus can only be diag- 

2. Acute Dilatation nosed with certainty by means of the X-rays. 

Etiology. — After abdominal operations with Iii the erect position the stomach is diagonal 
or without peritonitis, and much less frequently or even horizontal instead of almost perpen- 
in the course of acute and chronic infections, dicular as in normal subjects, and the pyloric 
especially pneumonia, the stomach suddenly vestibule, instead of the grater curvature of 
becomes greatly dilated owing to a complete loss the body of the stomach, is its lowest part, 
of tone, the acute dilatation leads to obstruc- being situated a considerable distance above 
tion of the duodenum by the mesentery at the the umbilicus. Peristalsis is either normal or 
jioint w'here the latter cross(»s it, and so the exaggerated, and the pylorus tends to be re- 
dilatation is gi eatly increased. laxed, so that the stomach empties itself with 

Symptomf. — The abdomen is much dis- unusual rapidity, 
tended, large quantities of dark but not feecal Treatment. — Apart from the treatment of 

fluid are vomited, and the j)Jiticnt raj)idly any condition with which hypertonus may be 
becomes very colla]ised. associated, it is imjmrtant that regular inter- 

Treat ment.-l'he stomach should be emp- mediate feeds should be taken in addition to 

tied by an Eiiihorn tube kept continuously in the ordinary medals, in order that the stomach 

|X)sition. Nothing should be given by mouth, should not be empty for too long a period at 

but saline solution should be injected into the a time. The food, which should be mcchani- 

rectum or subcutaneously. The hips should <5ally and chemically unirritating, must be 

be kept raised and the. shoulders low. If im- thoroughly chewed and the teeth kept in good 

]>roveiiient does not rapidly occur, a jejun- order. Belladonna is the only drug which has 

ostomy should he i)erformed. the. effect of diminisliing excessive tone, but a 

tablcspoonful of olive oil taken before meals 
3. HyrEHToxus Jielps to prevent the too rapid evacuation of 

Etiology.- When food is taken in small the stomach, 
quantities at frequent intervals the. stomach is 

never distended and its tone consequently in- 4. Spasm : Spasmodic Hour-glass Stomach 
creases : thus hypertonus is often seen in Spasm of a narrow band of circular muscle- 
patients who have been strictly dieted for filnes is occasionally observed in the absence 

some weeks, especially if they have been kept of organic disease. More often it is produced 

in bed. The abnormally rajiid evaeuation of reflexly by a gastric or duodenal ulcer, chronic 

the stomach in achylia gastrica leads to the appendicitis, or gall-stones. An ulcer on the 

same result, well-markei hypertonus being lesser curvature is the most common of the 

generally jiresoiit, cxcejit when the condition causes, the position of the spasm corresponding 

is due to cancer. with that of the ulcer. 

Hypoidonus is, however, most commonly Symptoms and diagnosis. — The spasm 
associated with h yi)ersecretioii ; this eombina- in the centre of the. stomach leads to the pro- 
tion is found in all eases of duodenal ulcer, duction of an hour-glass stomach. There arc 
except those in wliich obstruction has led to no characteristic symptoms, but the spasm is 
dilatation of the stomach. often the only objective gastric sign which is 
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present m the dyspepsia of chronic appendi- 
citis and gall-stones. It is important to be 
able to recognize the functional nature of the 
condition, as many needless operations for sup- 
posed organic hour-glass stomach have been 
performed as a result of misinterpreting the 
appearance seen with the X-rays. In organic 
hour-glass stomach the neck passes from the 
inner side of the most dependent part of the 
upper segment of the stomach, and not as in 
the functional condition from its lowest ex- 
tremity. Moreover, a spasmodic stricture varies 
in degree during a single examination and at 
different examinations, and never gives rise 
to sufficient obstruction to cause stasis for six 
hours or increased peristalsis in the proximal 
segment. A spasmodic stricture differs from 
the orthostatic stricture often seen in gastrop- 
tosis by persisting when the patient lies down, 
and by its disappearance on vigorous massage 
and sometimes after a hypodermic injection 
of ilo gr. of atropine. 

5. Vomiting 

Etiology. (1) Central vomiting . — ^Vomiting 
is only rarely under the control of the will. But 
a person who has vomited a number of times 
owing to some ecmtral, reflex or toxics cause, 
may suggest to himself that certain circum- 
stances will invariably cause him to vomit. 
The hysterical vomiting wliich results is an 
extremely common sequel of vomiting due to 
other causes. 

Various emotions, especially those of dis- 
gust and fear, may result in vomiting, especi- 
ally in individuals with an abnormally excit- 
able nervous system. 

Certain organic nervous diseases, such as 
cerebral tumour and meningitis, are frequently 
accom))anicd by vomiting, which may also 
occur in compression due to an injury and in 
concussion. This is due partly to increased 
intracranial jiressure, and partly to direct irri- 
tation of higher parts of the brain from which 
impulses pass to the vomiting centre. In the 
case of cerebral tumour the relief of intra- 
cranial pressure by trephining may therefore 
cause the vomiting to cease. 

(2) Reflex vomiting , — lieflex stimulation of 
the vomiting centre is the most common cause 
of vomiting. The most important source is 
the stomach itself, irritation of the mucous 
membrane by abnormal constituents of the 
gastric contents, whether introduced in the 
food or resulting from bacterial decomposition, 
being a frequent cause. Gassing was a very 


common cause of vomiting in soldiers, some 
of the irritant gas being dissolved in saliva, 
which was secreted in excess and then swal- 
lowed. Vomiting is particularly likely to occur 
if the mucous membrane is inllamcd, or if an 
ulcer or a growth is i»rescnt. Over -distension 
with food, especially if it occurs rapidly, as 
when a big meal is bolted, or if it continues for 
an abnormally long period as a result of pyloric 
obstruction, has tlie same effect. In all these 
case^ more or less reli(*f to the local symptoms 
results from vomiting. 

Painful stimulation of any afferent nerves, 
but particularly of those passing from abdom- 
inal viscera, such as occurs in the attacks of 
pain associat(^d with disease of the stomach, 
in biliary and renal colic, in ap[)cndicitis and 
in intestinal obstruction and peritonitis, often 
causes vomiting. Tickling the fauces is a com- 
mon method of inducing vomiting ; vomiting 
may also be excited reflc.xly from the lungs in 
Xffithisis and from the heart wdien it is dilated, 
and the vomiting of migraine is probably in 
most cases a reflex from the eyes, owing to 
errors of refrac.tion or of ocular inusclc-balance, 
or from the alimentary canal. 

Sea-sickness is caused by a reflex arising from 
abnormal stimidation of the semicircular canals. 
The vomiting in diseases of the ear, in which 
the semicircular canals arc dinu'tly or indirectly 
involved, as in Meniere's disease, is of similar 
origin. The vomiting of early ]»regnancy is 
l>robably reflex ; when pei istent it is probably 
always hysterical. 

(3) Toxic vomiting . — Some emetics, such as 
aimmorphine, cause vomiting by direct irrita- 
tion of the vomiting centr(», and this is also 
the cause of postamesthetic. voiniting. Otlu^r 
emetics, such as warm water containing salt, 
and coiqior and zim; sulphate, act rellexly from 
the stomach, and arc c.onseqmmtly only effec.- 
tive when they are swallowe«l, whilst drugs 
such as tartar canetic and ijiccacuanha act in 
both ways. 

J^oisons produced in the body, as in uraemia, 
Graves's disease and Addison's dis(ias(;, may 
irritate the vomiting centre. In uraimia, how- 
ever, tlie action is partly reflex, owing to the 
excretion into tin* stomach of toxins whicfli 
should be cxcrctc*d by the kidneys. 'J'he bac- 
terial toxins in acute fevers, especially scajlet 
fever, often excite vomiting. Tr)xi<5 vomiting 
differs from central voniiting and many cases 
of reflex vomiting in being almost invariably 
preceded by nausea. 

Treatment.- The only tr(*atinent of vomit- 
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iiig is to remove tlie cause. In toxic cases, and 
those due to reflexes from the stomach itself, 
complete evacuation by the stomach-tube 
gives relief. As ])urely symptomatic treat- 
ment, the most useful drugs are dilute hydro- 
cyanic acid, y-6 min, of which should be given 
in a drachm of water, and chloretone, 5 gr. 
of which can be given in a cacliet, and re- 
peated, if necessary, three or four times at 
intervals of two hours. CJhloretonc is par- 
ticularly useful for sea-sickness. It tends to 
l)rodu(ic drowsiness and may cause consider- 
a})Ie malaise ; it is therefore unsuitable for fre- 
quent administration. Wliere chloretone does 
not suit, sea-sickness may be controlled by 
taking 2 dr. of syrup of cliloral and 30 gr. 
of potassium bromide in oz. of water in 
teaspoonful doses every livc^ minutes until 
relief occurs or the jiatient falls asleep. 

In s(!verc casc^s of vomiting, especially when 
dm*, to organic disease of the nervous system 
or painful diseases of other organs, morphine is 
re(|uired. Tincture of iodine, in doses of 2 min. 
taken every hour, J-J gr. of cocaine hydro- 
chloride, 5-10 gr. of cerium oxalate, and the 
salts of bismuth are often recommended, but 
I have never been able to convince myself 
that they have any effect. 

6. llEOlIlUilTATlON 

Kegurgitatioii of small ([uantities of food 
into the ])]mrvnx and less often into the mouth 
without effort and without nausea occurs in 
various forms of dyspepsia, esjH»cially when 
flatulence is j)r<‘sent. It is often accompanied 
by a scalding sensation (pyrosis) to be described 
later (p. 269). It must be distinguished from 
regurgitation of saliva from the oesophagus 
— so-called waterbrash (p. 269). !No special 
treatment is re<juired beyond that of the prim- 
ary condition; the momentary discomfort is 
relieved by drinking some water or taking a 
little soda or magm^sia. 

7. Rumination (Mejiycism) 

Etiology. — Rumination may occur in several 
members of the same family. It occasionally 
develoj)s as a result of imitation, and is most 
frequent in neurotic individuals, epileptics, and 
the insane. It generally begins between the 
ages of 12 and 20. 

Symptoms. — Runiinntion consists in the 
return into the mouth of successive portions 
of a considerable part of the gastric contents 
after the completion of a meal. The food is 
chew’ed again and then swallowed ; the pro- 


cess is not at all distasteful and appears quite 
natural to the patient. This serves to distin- 
guish rumination from regurgitation ; more- 
over, it is never associated with dyspepsia. 

Treatment.- - In some cases suppression of 
rumination makes the patient feel unwell. 
When this is not the case, an attempt should 
be mad(‘ to control it by an effort of will. Food 
should be eaten slowly, and fluids taken as 
much as possible apart from meals. 

II. SECRETORY DISORDERS 
1. Excessive Secretion op Gastric Juice 

(HyPERSECRETION, HyPERCHLORHYDRTA) 

It was fonnerly believed that hyperchlor- 
hydria, or the secretion of gastric jui(5e contain- 
ing an abnormally high percientagti of hydro- 
chloric acid, was the chief form of exce^ive 
secretory activity. The percentage of hydro- 
chloric acid in the gastric juice cannot, how- 
ever, be increased by any experimental rncar^, 
although the quantity secreted can be readily 
increased. Normal undiluted human gastric 
juice contains betwe(*n 0*35 and 0-55 per cent, 
of free hydrochloric acid, while the normal per- 
centage of active hydrochloric acid (free and 
organically combined llCl) after a test-break- 
fast is from 0-1 to 0-2, and 0-55 is a greater 
]>eTcentage than that found in the severest 
ciise of “ hyf)erchlorhydria.*’ It is thus un- 
certain whether gastric juice containing an 
excessive p(»rcentage of hydrochloric acid is 
ever secreted and whether so-ealled hy|)cr- 
ehlorhydria is not alw^ays a result of hyper- 
secretion. 

The secretion of an excessive quantity of 
gastric juic(? — liypersecretion — occurs (a) mosf. 
frequently during digestion, (6) in paroxysms 
independently of digestion, and (c) continu- 
ously. 

(a) DIGESTIVE HYPERSECRETION 

Etiology.- In digestive hypersecretion an 
abnormally large amount of normal gastric 
juice is secreted in response to the stimulus 
of a meal. Tlie volume of gastric contents 
removed after a test-breakfast is therefore 
excessive, and the perceiitage of active and of 
free hydrochloric acid is increased owing to the 
relatively high proportion of gastric juice com- 
pared with food in the gastric contents. 

The amount of gastric juice secreted as a 
result of a given stimulus varies considerably 
in different individuals and in different nations, 
the chief determining factor being probably the 
diet, and some j^erfectly healthy i)eople have 
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what may be termed digestive hypersecretion, 
although they suffer from no gastric syini)toins. 

The commonest cause of slight hyper- 
secretion is the chronic irritation caused by 
habitual over-eating and insufficient mastica- 
tion, especially it- muc.h indigestible food, 
strong tea, or alcohol is consumed, or much 
tobacco is smoked. Gastric hyj)ersecretioii 
may therefore ])recede and accompany the 
early stages of chronic catarrhal gastritis. 

The dyspe})sia of chlorosis is oftem associated 
with liypersecretion and is j)rol)ably due to 
irritation by the excess of tea and indigestible 
carbohydrate food which is often consumed by 
chlorotic girls. 

Severe digestive hypersecretion is almost 
constant in duodenal ulc(u- ; it is less con- 
stant and somewhat less marked in ])re-pyloric 
ulcer, but is always present when an ul(*er 
involves the pylorus. It does not occur at 
all in ulcers situated in other parts of the 
stomach. In duodenal ulcer the liypersecre- 
tion is probably primary, its as.so(*iation with 
hypertonus being the expression of the dia- 
thesis which makes an individual liable to 
the development of a duodenal ulcer. In ]>re- 
pyloric and pyloric ulcer the hy[)ersecretiou is 
2 ^robabJy secjondary to the abnormal retention 
of food in the stomach. 

Symptoms. —The chief syiujifom is liearh 
hum or pt/roais. A burning sensation is felt 
in the ejiigastriuni, which is oftem accoiii- 
pauied by a similar sensation behind the 
sternum and by the regurgitation into the 
pharynx of a small quantity of scalding fliud. 
The heartburn begins two or three hours after 
meals, and is relieved by drinking, eating, and 
by alkalis. A small quantity of very acid 
fluid, which generally contains fragments of 
vegetable food but no meat, may be vomited, 
conqdcte relief resulting. In tin* absence of 
ulceration tenderness is slight and ill d(jfined. 
The patient often complains of datuleiice when 
the heartburn is at its height. The a]>pe- 
tite is good, and constipation is commonly 
2)resent. Occasionally reflex salivation occurs 
at the height of the attack : when excessive, 
this runs from the mouth, or it is swallowed 
and accumulates in the lower end of the 
oeso2>hagus, whence it is ejected in considerable 
quantities as an alkaline, 02 )alesceiit fluid, the 
condition being known as walerbrubh. This 
accumulation is due to achalasia — or absence 
of the normal relaxation of the cardia which 
should occur when each ^wristaltic wave reaches 
the lower end of the oesojdiagus, this relaxation 


being inhibited by the excessive acidity of the 
gastric contents. 

Diagnosis. The jiresence of hypersi*cre- 
tion can only be recognized with certaintv bv 
meuiH of a test -breakfast, or the still more 
valuabh* fractional test -meal, in wliieh a small 
quantity of tlie gastric contents is removed 
from the stomach airl analy cd every quarter 
of an hour throughout the whole j)eriod of 
digestion. The i)ro portion of liiiiil to solid 
removed is excessive, and the ])ro|>()rtion of 
active hydrochloric aciil is greater than 0-2 j)or 
cent. Hypers(*cretion having been diagnosed, 
it is necessary to cxclu le gastric and duodenal 
ulcer, gall-stones, and (diroiiic iipp<*nclicitis he- 
fon» the condition can he reganled as functional. 

Treatment.- -Treatinenl should jniinarily 
be directed to tlie removal of the ciuisc. In 
all cases the diet shouhl contain plenty of 
fats, wdiich inhibit the ilow' of gastric juice, 
and of proteins, wdiiih coinhine with iiiindi of 
the hydrochloric acid, the secretion of wdiiidi 
they call forth, but as little carbohydrates as 
possible, as they stimulate s(*c!vlion without 
<*>ombiiiing witli the acid. The rimst valuahle 
articles of diet are therefore milk, cream, 
butter, cream cheese, eggs, fish, cdiicken, and 
tender m(*at. Mciat extracts, raw and coarse 
vegetables, jiips and skins of fruit, unrijn* fruit, 
jiickles, vinegar, mustard, pepper, -cun-y, (du*ese 
(exce])t cream cheese), lie w' bread, alcohol, and 
efferv(‘scing drinks nm ,i be avoided. The food 
must be slowly eaten and fcl.oroughly chewed. 
As symptomatic treatment, the patient, at the* 
first suK])i(*ion of discomfort, should take a 
very small (juaiitity of a jiowder cfintaining 
equal parts of magnesia, calciiini bicarbonate, 
and bismuth oxyi-arbonatc, and should con- 
tinue taking small doses until tlu‘ 2 >ain is 
controlled. 

(b) rAROXVSMAL II VI*KK.SK(JKJm<)N 

Paroxysmal secretion of an ex(*essivi‘ quan- 
tity of gastric- juice for a few liours or for 
several days, indejiendently of the presence 
of food in the stomach, constitutes one form ol 
the gastric crises of tabes, and may oc*cur 
in association wdth Jicadache in some cases 
of migraine (.see p. 275). 

(c) CONTINUOUS lIYl'KltSKCUKTlON (UEICII- 

mann’s disease; 

When a gastric or duodenal ulcer involves 
the pyloiic canal the secretion of gastric juice 
becomes continuous ; meals cause an increase 
in the flow, but it does not cease even when 
every trace of fooii has left the stomacli. In 
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such cases 50-1,000 c.c. of pure gastric juice 
are found in the stomach before breakfast. 
During meals the gastric juice is diluted, and 
most of the hydrochloric acid combines with 
the protein of the food, but in the intervals 
there is nothing but the gastric mucus and the 
mucus and sodium bicarbonate of the saliva 
with which it can combine. Consequently a 
higher percentage of free hydrochloric acid 
and of active liydrochloric acid is present in 
the intervals between meals than immediately 
after meals, although the strength of gastric 
juice secreted probably remains constant. A 
test-breakfast or fractional test-meal gives the 
same result as with digestive hypersecretion, 
but instead of the stomach being empty before 
breakfast it contains a quantity of very acid 
fluid, food being absent unless the condition 
has become complicated by definite obstruc- 
tion. 

The symptoms and trcatincmt are those of 
pyloric ulcer ; recent observations have shown 
that if care be taken to neutralize with alkalis 
every trace of acid secreted throughout the 
day and to keep the stomach empty during the 
night by means of a stomach-tube, the ulcer 
will often heal without leading to pyloric 
obstruction. 

2. Deficient Secjketion of Gastric Juice 

(IIyPOSECRETION, llYPOCULORUYDiaA, 

Achylia) 

Tlie secretory activity of the stomach may 
be I’ogarded as defii’ient wlien free hydro- 
chloric acid is absent and the percentage of 
active acid is less than the normal minimum 
of 0*1 per cent. It may manifest itself in the 
secretion of an abnormally small quantity of 
normal gastric juice — hifposecrclion, or of juice 
containing an abnormally small percentage of 
hydrochloric acid — hypoclilorhydria. In both 
conditions there is, as a rule, a corresponding 
diminution in the quantity of ferment. As 
it is usually impossible to distinguish be- 
tween hyposecretioii and hypochlorhydria with 
certainty, they will be discussed together. 
When the quantity of hydrochloric acid is very 
deficient or none at all is secreted, the condi- 
tion is culled achylia yastrica. Even in the com- 
plete absence of hydrochloric acid, traces of 
the gastric ferments are almost invariably still 
present, but they are inactive unless acid is 
added to them. 

Etiology. — In the not uncommon condition 
known as primary achylia yastrica^ little or no 
gastric juice is secreted, x>robably as a result 


of some congenital abnormality of the gastric 
mucous membrane. 

Secondary achylia yastrica . — ^More often hypo- 
secretion and hypochlorhydria are secondary 
to (1) some functional condition or (2) some 
organic disease of the stomach. 

(1) The quantity of gastric juice secreted 
diminishes in the later years of life ; free hydro- 
chloric acid is absent from the gastric contents 
after a test-breakfast in more than 30 per cent, 
of all subjects over the age of 50. 

Both hyposecretion and hypochlorhydria oc- 
cur in acute fevers and all diseases which result 
in malnutrition. The secretion of gastric juice 
depends largely u])on the stimulating influence 
of a healthy appetite and the pleasure derived 
from the sight, smell, and taste of a good meal. 
When, therefore, food is eaten quickly with a 
preoccupied mind, when it is distasteful or 
served under unpleasant conditions, or when 
the tongue is furred and the sense of taste 
impaired, the psychical stimulus is deficient, 
and the initial secretion of “ appetite juice ” 
does not occur. The hyposecretion, which is 
often present in neurasthenia, in phthisis, and 
other chronic infections, and after typhoid 
fever, is mainly due to these causes. In rare 
cases the complete inhibition of secretion which 
is produced by fear and other depressing 
emotions remains after the cause has appar- 
ently disappeared, but in all probability the 
mental disturbance is still present though in a 
less obvious form. 

(2) Hyposecretion always occurs in acute 
gastritis. In the early stages of chronic gas- 
tritis, hypersecretion is present, but if the 
cause is not removed the quantity of hydro- 
chloric acid sooner or later becomes subnormal. 
The amount of free hydrochloric acid is further 
reduced by combining with the mucus, which 
is always present in excess. In severe cases 
of acute gastritis and in severe and prolonged 
cases of chronic gastritis the gastric mucous 
membrane may liecome partially atrophied. 
This leads to hypochlorhydria in addition to 
the hyposecretion. The achylia gastrica which 
is constantly present in Addison's (pernicious) 
anaemia is possibly of this nature, but more 
probably it is of the primary variety and pre- 
cedes the development of the anaemia, of which 
it is an essential predisposing factor. 

Cancer of the stomach always results in a 
diminution and finally in the disappearance of 
free hydrochloric acid, and the percentage of 
active hydrochloric acid also becomes pro- 
gressively smaller. These changes are in part 
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due to the loss of the psychical secretion, as 
more or less complete anorexia is generally 
present, and to the chronic gastritis which is 
often present at the same time. There must, 
however, be some other and more specific cause, 
the nature of which is still obscure. 

Symptoms and ^[iagnosis. — ^When the de- 
ficient secretion of gastric juice is seemdary^ 
the symptoms to which it gives rise are to a 
great extent obscured by those of the primary 
condition. No doubt some of the local symp- 
toms of gastritis and cancer of the stomach 
are a result of the hyposecretion which is pres- 
ent, as the administration of hydrochloric acid 
often improves the digestion in such cases. 
The same is true with regard to the indiges- 
tion of neurasthenia and those cases of senile 
dyspepsia in which hyposecretion is found. 
The part taken by hyposecretion in the pro- 
duction of the 8ymi)toins of gastritis and can- 
cer and of neurasthenic dyspejisia can best be 
judged from a consideration of primary achylia 
gastrica, all the symptoms of which arc due to 
the deficient secretion of gastric juice. 

Prhnary achylia gastrica may be completely 
latent and discovered a(;cidentally. More fre- 
quently there is a history dating from child- 
hood of repeated attacks of abdominal dis- 
comfort with anorexia and nausea. In adult 
life these attacks tend to become more fre- 
quent and severe. They are generally brought 
on by a hurried meal or by an unusually large 
or indigestible one. In the intervals between 
attacks the i)atient is often not completely 
comfortable, and there is sometimes a per- 
manent distaste for meat, which also tends to 
upset the patient more than any other food. 
The discomfort comes on imnujdiately after 
meals and lasts for an hour or two, the dura- 
tion depending upon the amount of food taken. 
Though nausea is common, there is generally 
no vomiting. 

In many cases chronic diarrhoea is presemt, 
either alone or associated with the gastric 
symptoms just described (gastrogenous diar- 
rhoea). 

Not infrequently achylia gastric^ is associ- 
ated with chronic appendicitis. Improvement 
in the symptoms occurs both on giving hydro- 
chloric acid and after appendicectomy, but 
recovery is incomplete unless the two treat- 
ments are combined. Appendicectomy does 
not lead to the reappearance of gastric secre- 
tion, as the achylia is primary and the appen- 
dicitis caused by secondary infection. 

In uncomplicated cases there is no tenderness. 


and nothing abnormal is found on physical 
examination. The X-rays often show that the 
stomach is very small and hypertonic, and 
empties itself with extreme rapidity owing to 
the relaxed condition of the pyloric sphincter, 
which ofiers an abnormally slight resistance to 
the normal peristalsis. Owing to this the 
patient may complain of a sinking feeling about 
three hours after meals, wliich is at once re- 
lieved by taking more food. 

Owing to the rajnd evacuation of the stom- 
ach, it is often impossible to obtain any gastric 
contents when the tube is passed an hour after 
a test-breakfast. If this should occur, the 
possibility of achylia gastrica should at onct^ 
be considered, and the tube should be pass(*d 
three-quarters of an hour after a test-break- 
fast given the next morning. The gastric con- 
tents are so thick that the,y often cannot be 
removed without suction by some such ai)para- 
tus as fckmoran's evacuator. They are small in 
bulk, viscid, neutral or alkaline in reaction, 
and contain little or no active hydrochloric 
acid. 

When the ])res(*nce of achylia gastrica has 
been proved by means of a test-breakfast, it 
is necessary next to ascerta’m wheth(*r it is 
primary, or secondary to some other condition ; 
the chief conditions which can be associated 
W'ith gastric, secretion so deficient that the 
term achylia can be correctly applied to it, an*. 
chronic atrophic gastritis, Addison's aiiaajiia, 
and cancer of the stomach Tlic diagnosis is 
difficult owing to primary achylia gastrica and 
the ac.hylia associated wdih Addison's ancemia 
being frequently complicated by chronic? 
gastritis. 

TJie (existence of chronic gastritis is at once, 
recognized by the presence of mucus in the 
gastric contents. The blood should always be 
examined ; the prestuice of deficient red cor- 
jmscles and Inemuglobin with a colour-index 
over 1-0, and the abnormal tyi)e.s of red cor- 
puscles characteristic of Addison's anajinia, 
makes the diagnosis of this cause of achylia 
gastrica easy ; secondary anajinia with a 
colour-index below 1 *0 and normal red cor- 
puschis suggests the possibility of cancer, as 
the blood is in every way normal in primary 
achylia. If the gastric contents contain blood, 
either obvious to the naked eye or only dis- 
covered by chemical means, cancer is i)robably 
present ; occult blood should be looked for in 
the stools, as it is often found in cancer of the 
stomach even when it is absent from the gastric 
contents. 
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If the X-rays show that tlie stomaoh is 
hyjjcr tonic and empties itself with abnormal 
rapidity, either primary achylia or the leather- 
bottle type of gastric carcinoma is ])resent ; in 
the latter the outline of the stomach may be 
irregular, and j)eristalsis is w<*alv or even absiuit, 
the rapid evacuation Ixing due to pyloric in- 
comj)etence from a rigid and dilated sphincter. 
In achylia from gastritis the stoniJich is normal 
in size or dilat(id, whereas if the gastritis is 
secondary the aj»p<‘araiic‘e characteristic of 
primary achylia is seen. In ail cases of cancer 
<*xce]>t the leather-bottle type, the stomach is 
normal in size or dilated, evacuation is often 
delayed, and in most cases soim* irregularity 
in the outline can be recognized. 

Treatment.- TIh‘ food should be chewed 
until it is quite fluid. All raw vegetables, 
sucli as salads and ]iickles, and other food 
wliicli cannot b(‘ cliewed to a fluid consistence, 
must he avoided. Very little moat should be 
eaten, and neither game nor ri|)e cheese allow'cd. 
If chronic, gastritis, whether jirimarv or secon- 
dary to the achylia, is presemt, the diet should 
at first be much more strict (.see (Iastuitis, 
CnuoNi(’). 

The only drug of real value is hydrochloric 
acid, but if liyposecrction and not coiii- 
l)letc aehylia is ])resent, a bitter mixture con- 
taining sodium bicarbonate taken before meals 
may stimulate secretion. Large quantities of 
hydrochloric acid shouhl ]>e given, and the 
treatment continued for the rest of the jmtieiit's 
life ill all cas<»s of primary achylia and of 
achylia secondary t.o gastritis (after the latter 
is cured), us well as iu the acliylia of Addison's 
ansemia, in which it not only improves the 
digestion but exerts a favourable influence on 
the disease itself. Small quantities of acid are 
required as syinjitomatic treatment for the 
hypocldorhydria or achylia of neurasthenia, 
acute and chronic, infections, chronic gastritis 
and cancer. In chronic gastritis the secretion 
of gastric juice sometimes returns when the 
condition improves ; a test-meal should there- 
fore be given from time to time to see whether 
it is necessary to continue the administration 
of the acid. 

Fifteen minims of dilute hydrochloric acid 
should be taken once or twice during each meal 
according to its size, at the end of tlie meal, 
and again a quarter of an hour and Jialf an 
liour afterwards. Each dose may be taken in 
an ounce of water, or all the doses except those 
taken a quarter and lialf an hour after the 
meal may be given together mixed with the 


water which the patient drinks daring his meal. 
If some cgg-albumcn is added in both cases the 
liability of the mouth to become sore dis- 
appears ; the further addition of sugar with 
or without lemon juice makes the drink quite 
]>alatabl(% and most patients eventually be- 
come accustomed to it. Some pepsin may 
also be taken, but in most cases it is not really 
rcquirtMl, as its secretion is rarely diminished 
to an extent likely to impair dig(^stion. 

111. SENSOllY DISORDERS 

1. Excessive Appetite (Bulimia) 

Bulimia may result from the necessity of 

compensating for excessive metabolism in 
diabetes and Grav^es's disease and for the loss 
of nutrient material in chronic diarrluca. It 
also occurs with prt^gnancy and intestinal 
worms, and it may be hysterical. In a slight 
form it is present in conditions, such as duo- 
denal ulcer, which arci associated with gastiic 
liypermotility and hyperacidity. 

Treatment. — The treatment of the j)rimary 
condition is the chief indication. When buli- 
mia is leading to obesity, as it frequently does 
after the age of 50, a mixture containing bro- 
mide of potassium 5 gr., with tincture of bella- 
donna 5 min., taken half an hour before meals, 
may diminish the appetite. Where this has 
failed, 1 have found tincture of opium 7 min. 
effective. In such cases it is advisable to ap- 
])ease tlie appetite by means of food which is 
bulky but not nutritious, such as clear soups, 
green vegetables, and salads. 

2. Loss OF Appetite (Anorexia) 

Anorexia occurs in gastritis and cancer of 

the stomach and in toxsemic conditions, such 
as acute fevers, tuberculosis, and cancer. It 
is often present when for any reason the tongue 
is dry or furred. It is an extremely common 
symptom in neurasthenia. Neurotic girls some- 
times take too little to eat for fear of becoming 
fat. In all such cases the diminution in the 
quantity of food eaten leads to a corresponding 
diminution iu the appetite, until in severe cases 
the condition known as anorexia nervosa finally 
develops, the patient taking little or no food 
and becoming excessively emaciated. {See 
Neurasthenia.) 

Treatment. — The anorexia of neurasthenic 
and hysterical patients can only be overcome 
by persuading the patient to eat more. This 
is often very difficult and requires considerable 
tact. A strong-willed nurse is a great help. 
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and food should be given at short intervals 
throughout the day. As soon as the jmtient 
begins to eat an increased quantity, the appe- 
tite returns. In severe cases complete isola- 
tion is essential, but with vigorous psycjho- 
therapy feeding through a tube should never 
be necessary, even in the worst cases of 
hysterical anorexia. 

3. Abnormal Sensations accompanying 
Hunger 

In neurasthenic and hysterical individuals a 
distressing sense of hunger may suddenly ap- 
pear, especially when the patient knows that 
no food is at hand ; it is often associated with 
a feeling of great anxiety and exhaustion, 
and sometimes with cold sweats, vertigo, and 
nausea. In neurasthenia a few mouthfuls are 
sufficient to make the patient comfortable, 
but in hysteria the condition may be asso- 
ciated with bulimia. I have observed a 
similar sensation replace the hunger-pain in 
duodenal ulcer, and also in a case of achylia 
gastrica. 

Treatment. — In addition to the general 
treatment for neurasthenia and hysteria the 
patient should always carry a little food in 
his pocket and have some by his bedside, so 
that he can take it the moment he feels hungry ; 
this prevents the development of the other 
symptoms. 

4. Depraved Appetite (Parorexia) 

Parorexia may occur in hysterical and insane 
patients and in a mild form in chlorosis ; the 
patient has a longing for very acid or highly 
piced food, and the insane may cravtj for non- 
edible articles, such as earth. also ]*ica.) 

6. Absence of Satiety (Akoiua) 

In akoria the patient always feels emi)ty, even 
after a large meal. In uncomplicated castis 
there is no craving for more food, such as 
occurs with bulimia, but the two conditions 
may be associated. Akoria is an important 
factor in the producstion of obesity in some 
individuals, and especially if associated with 
bulimia. 

Treatment. — The patient should be in- 
structed to take only a defined amount of food, 
even if he does not feel satisfied with it, and he 
should select bulky, non-nutritious articles of 
diet. Small doses of bromide and belladonna 
are of service if bulimia is also present, but 
otherwise thay are not required. 

Ill— S 


6. HyPEILESTHESTA 

The excessive irritability of the central 
nervous system in neurasthenia and chlorosis 
results in a lowering of the minimal adequate 
stimulus and an exaggeration of the sensorv 
response to visceral stimuli. Consequently 
digestive ]m)cesses, w^hich are normally imper- 
ceptible, become perceptible, and conditions 
which would otherwise lead to nothing more 
than a sensation of slight discomfort give rise 
to pain. Neurasthenic, subjects tend, more- 
over, to be hypochondriacal and to concentrate 
their attention on every slight sensation in 
their digestive organs, thereby further increas- 
ing visceral sensibility, (lastric hyperaesthesia 
also results from increased irritability of the 
segments of the s])inal cord, which receive tlie 
afferent fibres from the stomach, w’heii other 
parts innervated by the same segments are the 
seat of disease. This accounts for the gastric, 
hyperoisthesia associated with disonh^rs of 
the biliary passages, ap[)endicitis, and dilated 
heart. The hy])era)sthcsia may remain for 
some time after the primary condition is 
c.ured, as for instance after appendicectomy 
in cases of appendicular dyspepsia. 

7. Hapid Satiety 

This is coinmon in neurasthenia, the jiatient 
com]>laining of a sensation of fullness and dis- 
tension as soon as he has taken a very small 
quantity of food, although he* may immediately 
before have had a ravenous a[)[)etitt\ It is 
one <-ause of the inanition common in neuras- 
thenia. 

Treatment. — I’he patient should be ])er- 
suaded to eat a normal amount of food in sjiite 
of the fe(*ling of fullness, by imj)ressing uj)on 
him that in order to get well hci must go 
througli a certain amount of discomfort. The 
sensation of fullm*ss gradually disa|)j)e,ars as 
his weight incrcasi*.s and his general condition 
improves. 

For gastralgia, s(t ]). 275. 

8. Nausea 

Etiology. ■ Nausea most (•oiiimoiily ])rc* 
cedes vomiting, and is relieved whem the 
stomach is emptied. Jt may, however, occur 
as an indej)endent syrnjitoui, particularly jm 
women. The majority of cases occur in 
chlorotic girls or at the climacteric. Although 
the significance of the symjitonw is not clear, 
it must be regarded in these cases as of ner- 
vous origin ; probably it is often simply due to 
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the perpetuation by auto-suggestion of nausea 
which originally resulted from the emotion of 
disgust, although the actual exciting incident 
may have been forgotten. 

Symptom t.^Thc nausea may be constant, 
or periodic ; it is often quite independent of 
the kind or nature of the food taken. The 
patient may wake up with severe nausea, 
which makes it difficult for her to take any 
food during the day. Moreover, she often 
thinks that the symptom is due to stomach 
disease ; she consequently reduces the amount 
of food she takes, and severe loss of weight 
may result. The nausea is often increased by 
emotional disturbances, and may be less 
troublesome when the mind is fully occupied. 

Diagnosis. — ^Nausea may be the only sym])- 
tom in achylia gastrica, chronic gastritis, or 
even in the earliest stage of carcinoma of 
the stomach ; it may be the chief complaint 
in chronic ai)peudicitis and infection of the 
intestines with worms. It is occasionally a 
prominent symptom in early tuberculosis and 
in the commencement of pregnan(*y. All these 
possibilities should be excluded before regard- 
ing it as of nervous origin. The urine should 
be carefully examined, as nausea is occasion- 
ally an early symptom of nephritis and of in- 
fection of the urinary tract, and in men it may 
result from prostatic disease. 

Treatment.-- If all organic causes can be 
excluded, the only elicctive treatment is to 
lemove the i)atient from her home surround- 
ings and insist upon a i)ropcr quantity of food 
being taken. An attempt should be made to 
find the emotional disturbance which may have 
been the exciting cause of the symptom, as a 
convincing explanation of this is likely to lead 
to the disappearance of the nausea. 

IV. GASTRIC SYMPTOMS OF 
FUNCTIONAL NERVOUS DISORDERS 

1. Neurasthenic Dyspetsia 
Etiology.- Most neurasthenic patients suf- 
fer from indigestion, partly as a result of gastric 
hyperajsthesia (p. 273) and partly as a result 
of depressing emotions, mental and physical 
overwork, and the other factors concerned in 
the production of neurasthenia, as these tend 
in themselves to inhibit the motor and secre- 
tory functions of the stomach. (See Neuras- 
thenia.) 

Symptoms. — The gastric s}miptoins in neu- 
rasthenia are characterized by their extreme 
irregularity, the patient feeling very ill one 


day and quite well the next without any 
obvious reason for the change. The most con- 
stant complaint is of vague abdominal discom- 
fort, which rarely amounts to actual pain. It 
is generally worst in the morning and improves 
towards evening, but in some cases the symp- 
toms increase when the patient becomes more 
fatigued towards evening. The discomfort is 
worse after meals, a sensation of fullness being 
felt os soon as a small quantity of food has been 
eaten, but it may be present to a less extent 
before breakfast. It little relation to the 
amount or the kind of food, difiering in that 
way from the discomfort of organic gastric 
disorders ; it is increased by worry or excite- 
ment, while some new interest, whether it be 
a change of surroundings, the visit of a friend, 
or a new medicine, leads to its temporary 
disappearance. Nausea sometimes occurs, but 
vomiting is unusual. Most patients com^dain 
of flatulence, which is more commonly due 
to aerophagy than to excessive fermentation, 
but may be notliing more than the residt of 
misinterpreting the sensation of fullness, no 
excess of gas being present (see Flatulence). 
The appetite is always diminished, thou^ 
it varies considerably from day to day. As 
insufficient food is taken, the nervous system 
becomes further depressed ; this reacts again 
on the digestion, and so a vicious circle is 
produced. 

Examination of the stomach shows that in 
some cases atonic dilatation (p. 264) is present ; 
the secretion of gastric juice varies consider- 
ably from day to day, deficiency being rather 
more common than excess. Constipation is 
almost constantly present (^ee Neurasthenia). 
The abdominal muscles are often very tense, 
so that examination may be difficult, but 
there is never any great degree of tender- 
ness, and what is present is diffuse and vari- 
able in position rather than localized and 
constant. The gastric symptoms are always 
associated with other symjitoms of neuras- 
thenia (q.v.). 

Treatment. — The patient’s confidence can 
only be gained after a very thorough examina- 
tion. Ue can then be told that he has no 
organic disease, and that with perseverance he 
will get well. The general neurasthenic condi- 
tion first requires attention; for this, mental 
and physical rest and sufficient food to over- 
come the inanition which is generally present 
are the chief indications. Pleasant surround- 
ings, cheerful companions, and appetizing food 
are of great importance, and consequently 
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tffcrict isolation is rarely required. The treat- 
ment of the stomach itself depends upon the 
condition of the motor and secretory functions, 
and has already been described. 

2. Hysteria 

Wlicn symptoms such as vomiting and abdo- 
minal pain have been caused by gastritis, 
gastric ulcer, chlorotic dyspepsia or appendi- 
citis, they may continue or recur as the result 
of suggestion after the original c^use has dis- 
appeaj^. Many cases of persistent vomiting 
in pregnancy arc really hysterical. 

W* Symptoms. — Hysterical vomiting occurs 
during or immediately after meals ; it is effort- 
less and generally unaccompanied by nausea, so 
that a patient may vomit the meat and vege- 
tables and immediately afterwards be ready 
to eat the sweets, which she may manage to 
retain. The stomach is generally only paitially 
emptied, so that nutrition is preserved, but in 
rare cases nothing is retained and severe 
emaciation results. The diet has often no 
effect, vomiting being as frccpient with milk 
alone as with a full diet. 

Gasfralgia is a not uncommon symptom in 
hysterical girls who have previously suffered 
from genuine gastric pain as a result of chlorosis 
or gastric ulcer. It is very irregular in its 
relations to the time and character of in(»als ; 
it may occur before as well as after breakfast, 
and may be absent after a very indigestible 
meal during which the patient has had lier 
mind distracted. It is accompanied by very 
diffuse deep tenderness, which may be associ- 
ated with a large area of cutaneous hyi»er- 
BBsthesia, probably always produced by sug- 
gestion on the i)ai't of the observer, as its 
situation and extent can easily be varied from 
day to day by suggestion. The gastralgia may 
be associated with vomiting, which does not 
always relieve it. 

Treatment. — In hysterical vomiiwg the 
patient should be kept in bed and i.solated. It 
should be explained to licr that the original 
cause of her vomiting has disajqioared, and 
that her stomach has simply got into a bad 
habit, which it must be educated to give up. 
She should be given an additional h(*lping of 
any food she vomits, even if this has to be 
repeated two or three times. In hysieriml 
gastralgia, rest in bed, isolation, full diet and 
the application of a blister to the epigastrium 
generally effect a rapid cure, after the psycho- 
logical factors concerned in its production have 
been ascertained and the nature of th(i condition 


has been satisfactorily explained to the patient. 
{See also Aerophagy, under Flatulence, and 
Anorexia, p. 272.) 

3. Mtcraine 

Etiology.— Whenever indigestion is accom- 
panied by headache the pos.sibility of migraine 
should be considered. In all cases an abnormal 
condition of the central nervous system is pro- 
bably the essential factor. In nioi t cases an error 
of refraction, particularly astigmatism, is pre- 
sent, often with some disturbanee of muscle- 
balance, but when abdomiiuil symptoms are 
well mark(»d there is often some accessory 
exciting cause in the abdomen itself, the most 
common being constipation. As a nervous 
disease, migraine forms the subject of a separ- 
ate article ; here we arc eoncemed niorc par- 
ticularly with its abdominal manifestations. 

Symptoms.— In tv])ical cases an attack be- 
gins with ocular phenomena, wliieh arc followed 
by a unilateral headache, the abdominal symp- 
toms only beginning when the headache has 
reached a considerable degree of severity. The 
most common symptom is a vague sesnsation 
of discomfort in the u[)per part of the abdomen, 
which rarely amounts to actual i>ain. Com- 
I)leie anorexia is present, and nausea is very 
common. In many cases vomiting tinally 
occurs; this often results in the- disapjioar- 
ance of the headache, and some patients for 
this reason make themselves vomit. Jllxcessive 
secretion of gastric juice take i)lace during 
the attack, wlicth(*r food is present in the 
stomach or not, and a certain amount of relief 
follows its neutralization by alkalis ; in other 
cases there is achylia, and relief follows the 
administration of hydrochloric acid. In both 
cases the relief is mainly to the abdominal 
symptoms, thongb occasionally the headache 
iTn])roves also. Pressure on the abdomen 
generally increases the di.s(;omfort, but there 
is neither localized tenderness nor muscular 
rigidity. 

Jn many cases the rf?gular sequence of ocular 
piumomena, hcadaclic, abdominal discomfort, 
and vomiting is not obs(;rveil, the only essen- 
tial jjhenomena being recurrent attacks of 
abdominal discomfort associated with head- 
ache. Occasionally the headache may dis- 
appear completely, so that the natunj of the 
recurrent abdominal attachs can only be re- 
cognized from the past liistory. The attacks 
usually begin on waking in tJie morning and 
often last all day. They may be extremely 
frequent, or only recur once or twice a year 
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Tr6atiii6iit« — Tlio general treatment is 
described in the article Migraine. Drugs 
wliich relieve the headaclie do not greatly 
influence the gastric syniptoms, which are bc\st 
relieved liy alkalis. es])ec.ially sodium bicarbon- 
ate, by warm ajijdications, and in severe cases 
by vomiting, induced by tickling the throat or 
by an emetic, or evacuation of the stomach by 
a tulie at thij first sign of an attack. 

'1. (lASTKic Crises of Tares 

(lastric ctIscs generally occur in th(‘ pre- 
ataxic j»criod of talies and often disa])pear as 
the more obvious syniptoms d(‘vcloj). 

Symptoms. - The syinjitoins apiiear and 
disa])})car with extreme suddenness, the jiatient 
being comjih^tely free from digestive symp- 
toms in tlie intervals. The attacks may last 
from a few hours to several days ; short attacks 
may occur daily, or th<^ intervals may be as 
long as six months. 

l^ain and vomiiing generally occur together, 
but either may be jirosent alone. The pain is 
in the epigastrium and is excessively severe ; 
it has no relation to meals and is only slightly 
relieved by vomiting. There is gene.rally no 
tenderness. The vomiting is very intractable ; 
the food last taken is first brought up, after 
which ])ure gastric juice (paroxysmal hyper- 
secretion) or mucous fluid, often bile-stained 
and sometimes streaked with blood, is vomited. 
The ])ain and the vomiting lead to jirofound 
colla]>se. 

Diagnosis.' Attacks of seven* ]min or 
vomiting, beginning and ending suddenly, un- 
influenced by treatment, and of a ebarueter 
whieh does not correspond with that of any 
ordinary gastric dis(*asc, should arouse a sus- 
picion of tabes. Even when there are no other 
Hyin]>toins of tabes, the kncc-jcrks, and still 
more frcijuciilly the ankle-jerks, are absent, 
the piijiils may bo abnormal, the cerebro-sjmial 
fluid contains lymphocytes aiitl the Wasscr- 
nmnn reaction of the serum and cerebro-spinal 
fluid is generally ]»ositive. 

Treatment.— The j)aticnt sliould take no- 
thing but fluids, and when vomiting is per- 
sistent a continuous rectal infusion of normal 
saline or dextrose solution should be given. 
When there is hypersecretion, frequently-re- 
peated drachm doses of sodium bicarbonate 
may relievo tJie pain. In other cases the pain 
is associated with a great rise in bloiHi-jaessure, 
and inhalation of amyl nitrite gives relief, but 
frequently nothing but morphia is effective. 

A. F. Hurst. 
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8TOMAOH1 INFLAMMATION OF (see 
Gastritis). 

STOMACH, MALPOSITION OF (see 

ViSCEROP'rOSTS). 

STOMACH, RUPTURE OF (sec Abdom- 
inal Injuries). 

STOMACH, ULCER OF (see Gastric and 
Duodenal Ulceration). 

STOMATITIS AND GLOSSITIS. —In 

this article are included — 

1. Exudates and Deposits. 

(а) Diidithcritic. 

(fj) Acute fibrinous. 

(c) Thrush. 

2. Acute Simple Stomatitis and Glossitis. 

3. UL(?KRAnON. 

(or) Simple. 

(б) Aphthous. 

(c) B^nar’s aphthae. 

4. Streptococcal Stomatitis. 

5. Gonourhceal Stomatitis. 

0. Mercurial Stomatitis. 

7. Gangrenous Stomatitis (Cancrum Oris). 

8. Syphilis of the Mouth. 

9. Affections of the Gums. 

(a) Hypertrophy. 

(0) Spongy gums. 

10. Disorders of the Tongue. 

(a) Fur. 

(fj) Block tongue. 

(r) G(*ograj)hical tongue. 

(ff) Lichen. 

(e) Ulceration. 

The n*ader is also referred to Pvorrikea 
Alveolauis ; Epulls ; Tongue, New Growths 
OF ; Tongue, Syphilis of ; Tongue, Tubercu- 
losis of; and Tongue, Uli'eration of, under 
their resjjcclive titles. 

Stomatitis may occur in the cheek, ]ialate, 
gums, or tongue. Those affections which are 
localized princijially or solely in the gums or 
tongue are dealt with seiiarately, but in the 
great majority of cases of stomatitis all parts 
of the nioutli share* to some ext(*nt at least in 
the morbid jirocess. 

1. Exudates and deposits uj)on the 
mucous membrane of the mouth include (a) 
those of diiditlicria, (b) acute fibrinous exu- 
dates, and (c) thrush. 

(a) The characteristic features of buccal 
diphtheria are tlie greyish colour of the mem- 
brane, its bilateral distribution, its situation at 
the back of the mouth spreading on to the 
anterior pillars of the fauces and under-surface 
of the soft palate, the bleeding surface which is 
left on its removal, the general symptoms of 
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diphtheria, and, lastly, the finding of the 
Klebs-Loffler bacillus. Generalized buccal 
diphtheria is a clinical rarity. 

(b) Acute ftbrinons exu^tes oc'casionally 
occur in severe and acute infection of the 
mouth. They rescmj)le in many particular.; 
the monibranoiis septic exudates seen more 
often in the pharynx. Their distinction from 
diphtheritic exudates Kjsta upon the relative 
rarity of the latt«!r in the mouth, the higher 
temperature and greater ai)j)areni severity of 
the former, and the result of bacteriological 
investigation. Membranous stomatitis is usu- 
ally 8tre})tococcal, and the outlook is serious ; 
active local antiseptic measures are called 
for in combination with free use of iron, 
arsenic, and brandy. The value of antistrep- 
tococcic serum is problematical. 

(c) Thrush is not truly a stomatitis ; it is a 
condition in which a white mould develops in 
irregular patches uj)on the surface of the 
mucous membrane, whi(;h, excej)t for a lo(!al 
redness, is itself normal. The fungus is the 
Oidium albimnsi which gains access to the 
mouth in contaminated food, es])ecially milk. 
If the milk, feeding- vessels and mouth be kept 
thoroughly clean, thru.sh can obtain no foot- 
hold, but in poorly nourished, insulliciently 
tended infants the affection is very common. 
It is He<*n also, occasionally, in old cachectic, 
patients wdio are nourished mainly u()on milk. 
It apjHiars on the tongue as white sj)ots, and 
may afterwards sjiread to tlie gums, lips, 
buccal mucosa and j)alate. Jly coah‘sccnc,(‘ the 
spots become merged to form greyish-white 
plaques. Occasionally it affects the pharynx, 
tonsils, oesophagus, stomach, or cjecum, and 
as a rare event the vocal cords. 'Fhc effect of 
thrush is to cause sojjr* discomfort in feeding, 
local redness, dryness, and jKj.ssibJy pain, slight 
pyrexia, and cousidcu-able im])airment of the 
infant’s progress. The fmibmnt should be. pre- 
ventive rather than curative.. Scriijinlous care, 
in the cleaning and scalding of milk and milk 
vessels is necessary. After every fc(*d, bottles 
should be scalded with hot water containing 
soda bicarbonate, 1 dr. to the ])ir)t, and then 
rinsed at least three times w'ith clean, cold 
water. In no circumstances should food be 
allowed to remain in th(^ bottles b(*tw(R*n feeds. 
Very gentle 8])onging of the infant's mouth 
wdth glycerin of borax and water in equal j)arts 
after feeding should be c'arried out if thrush 
is present, but sponging of a healthy infant’s 
mouth is unnecessary and possibly harmful. 
Gentle purgation helps to improve the child’s 


general condition and thereby accelerates a 
cure. Caution is necessary lest confusion should 
arise between the appearance of thrush and a 
small deposit of milk-curd. In the latter ease 
th(5 deposit can la* gently bruslnal off, leaving 
a normal mucous membrane, ; in the former, 
more friction is necessary and there is loeal 
redness of tin* mucous imnubranc. 

2 . Acute simple stomatitis and glossitis 
results from local injury and from septic; in- 
fection. When duo to the. former its sev'erity 
varies with the extent and virulence of the 
injury. Aciiti; inHaniniation following scald- 
ing, or the, action of corrosive acids, leads to 
des((uamation of epithelium over large areas 
of the mouth, tongue, i)alate and fauces, and 
sonietini(»s axlema laryngis, and may cause 
suffocation. Trcahnenl consists in mcasui’cs 
to reduce the cong(;stiou, and inc.ludt‘s the use 
of ice, internally and two or four leeches in the 
submaxi liar V rc^gioji. 

3. Ulcers of the month are simple, syphil- 
itic,, tuberculous, or malignant. 

(a) Simple ulceration includes the traumatic 
and infective forms. Dtmtal ulcers art; trau- 
matic, and are seen upon the cheek or t.ongue 
as the result of injury against the. sharp c*dge 
of a broktMi or septic tooth, Diafpiosis d‘*p«uida 
uj)on the recognition of the exciting cause, and 
treat land consists in its rcnnoval. 

(h) Aphthous ulceration is very cinnmon. It 
commences as single or multi ph; j>in-head 
vesicles upon the tongue, cheek, or palate ; 
these raj)idly break down, leaving tiny, shal- 
low ulcers which may In; intensely j>ainful. 
Treaimcnt consists in promotion of general 
health by exercise, mild f)urgation, and the 
jidminisf ration of iron, arsenic, and hypophos- 
jdiites, in mild antiseptic niouth-waslu-s, <lcntal 
hygiene, and, if the ulcers arc |)ainful, the care- 
ful use of caustic ujK>n their base. 

(c) “ Bednar’s aphthee,” so-called, an; sym- 
metrical ulcers of the mucous membrane over 
the ]>tcrygoid ]>rocc.sscs in w(;akly and neg- 
lecttMl infants, in such infants an indolent 
ulcer is sometimes found upon the lianl palate; 
as the result of frie-tion against tin* teat or baby's 
tlinijd) and subsc<ju<*nt mild .septic infection. 

4. Streptococcal stomatitis may occur in 
fibrinous form already mentioned, or as an 
extension of erysif»clas from the check, jiro- 
ducing considerable jiuinfnl swelling and .severe 
general disturbance. 

5. Gonorrhoeal stomatitis is seen occa- 
sionally. Its diagnosis can only be made by 
bacteriological iiive.sligation, )>ut a suggestion 
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of its nature may arise from the eidstenco of 
gonorrhoeal manifestations elsewhere. Treed- 
went with mouth-washes of silver salts has been 
successful. 

6. Mercurial ttomatitie, from the thera])cu- 
tic use of the drug, is seen less commonly than in 
the past, and legislation has practically abol- 
ished it among the trade-workers. It is said 
that it rarely follows the taking of mercury 
in pill form, but is specially apt to follow its 
administration by fumigation or inunction. In 
view of tlie occasional occjurrence of an idiosyn- 
crasy to mercury, great care should be exer- 
cised in prcscriljing the drug to a i)atient for 
tlie first time. TJie earliest symjitom of in- 
tolerance is a metallic taste in the mouth, very 
quickly followed by tejiderness of the teeth and 
gu]]is, })assing on to iut>ensc congestion and 
swelling w'itli loosening of the teeth and some- 
times haemorrliage from the gum ; at the same 
time the breath acquires a ])cculiarly offensive 
odour, and salivation is juofuse. Treatment is 
first preventive, by scrujmlous attention to the 
condition of the teeth l)eforc the drug is given, 
the employment of very small doses till the 
jjatieiit’s tolerance is recognized, and insistence 
upon attention to the teeth and gums during 
the course of administration. In addition to 
the affection of the gum whieli is the most 
common manifestation of mercurial stoma- 
titis, an acute i>arcnchyjnatous glossitis is 
occasionally seen. 

7. Gangrenous stomatitis (Noma or Caii- 
cruiu Oris) is a very serious condition ; it 
affects children whoso vitality is low% es])ecially 
during early convaleseenec*. from measles or 
scarlet fever. Tlie i)i’ocess starts in the deej)er 
layers of the mucous membrane of the cheek 
and sjweads with au intense rajudity, destroy- 
ing all tissue whicli it reaches ; thus extensive 
sloughing of the cheek, gum, nostril, and orbit 
may occur. The black, greenish, or greyish 
gangrene impaits to the breath a characteristic 
lienetrating carrion-like odour. Usually the 
general disturbance is ])rofoiind, but cases occur 
in which it is slight. Death usually occurs from 
scj)tic l)roiieho-i>neiinionia. No certainty exists 
as to the nature of the causal organism ; vari- 
ous forms of st re j)tot riches and spirilla have 
been described, and juobably the infection is 
a mixed om*. Treatment must be very vigor- 
ous. Destruction or removal of the whole of 
the diseased area by free surgical excision 
or extensive cauterization is called for. At 
the same time, the strength of the child 
must be supi^orted by every available means. 


8. Syphilis of the mouth appears at any 
stage. Frimary ehanore in the mouth is not so 
common as upon the tonsil, but it may occur 
upon the anterior pillar of the fauces and as a 
rarity upon the tongue. The chancre quickly 
ulcerates and is surrounded by considerable in- 
flammatory swelling. The spirochaetes can be 
detected in scrapings from its surface. Secon- 
dary 83 mfiptoms make their aiipcarancc after 
the usual interval. 

Secondary ssnohilis affects the mouth in three 
ways — (a) rash, (h) condylomata, (c) ulceration. 

(a) The rash is a patchy, brownish erythema 
upon the hard and soft })alate and cheek. 

(b) Condylomata or miu'ous ])atches are raised, 
circular, silvery plaques, sodden in appearance, 
occurring upon the mucous membrane, especi- 
ally near the lips ; they are intensely infective. 

(c) Ulceration cither occurs as the result of 
breaking down of condylomata or arises spon- 
taneously. Its situation in the latter case is 
usually in the po.sterior lialf of the mouth ; 
the ulcers are shallow', sprciad and heal slowly, 
])roduciug a serpiginous outline and leaving a 
thin w'hite silvery sear w'hich has been aptly 
compared to snail tracks. 

Tertiary ssrphilis affects especially the tongue 
and palates, tliougli gummatous ulceration of 
the clHi(‘,k is s(ien occasionally. The tongue 
lesion may be superficial or deep. Chronic 
superficial glossitis w'ith loss of papilla) and 
lo(5al atro])]iy or thickening of the epithe- 
lium is the most common form. Chronic 
sclerosis of the tongue as a whole may occur, 
producing slirinking and stiffening of the organ. 
Cummata usually aiise in the depth of the 
tongue, and are very rarely multiple ; they give 
rise to little ])ain until ulceration and septic 
infex'tion su 2 )crvenc. Gummatous ulceration is 
a very common manifestation of buccal syph- 
ilis ; it affects principally the hard and soft 
jmlate, leading to destruction and deformity 
W'hich may be })ainlcss. 

The treatment of Imccal syi)hilis differs in no 
important particular from that of syphilis 
elsewhere. 

9. Affections of the gums.— {a) True 
hsnpertrophy is an occasional phenomenon ; it 
may be local or universal, and is in some cases 
of congenital origin. 

{jb) Spongy gums are seen in dental sepsis, 
mercurial stomatitis, scurvy, and some forms 
of purpura. Their treatment is that of the 
causal condition, and the local use of astriu- 
gent antiseptics such as potassium chlorate or 
W'cak dilution of hydrogen peroxide. 
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10. Disorders of die tongue. — (a) Fur is 

due to an accumulation of food debris, moulds, 
and other organisms ; it is predisposed to by 
any condition leading to dryness of the mouth 
and lessening of friction, as shown by its 
unilateral distribution in liemiparalysis of the 
tongue. 

(6) Blade tongue is seen occasionally as a 
temporary phenomenon in the subjects of 
wasting diseases. Two factors combine in its 
production, an hypertrophy of the filiform 
papillae at the back of the tongue, and a growth 
of a black mould. The condition has to be 
distinguished from blood-staining of the tongue 
surface after haematt^mesis or concealed nasal 
or buccal haemorrhage. 

(c) Geographical tongue'-erythema Jiiigrans 
— is met with not uncommonly in children. 
On the dorsum of the tongue circular pat<‘hes 
develop in which there are enlargement of 
the fungifonn and prominence of the filiform 
papillae. Gradually the centre of the i)atch re- 
verts to its normal apj)earan(;(‘, but meanwhile 
the process has extended at the ])(iriphery and 
probably coalesced with the margin of an 
adjacent patch. In this way the Burfac.e of 
the tongue acquires an appearance which has 
a superficial resemblance to spreading ring- 
worm, and accounts for the incorrect name 
“ ringw^onn of the tongue,’* still sometimes 
employed. The condition is harmless, but very 
resistant to treaimenL Its disappearance may 
follow the iLse of general tonics and change of 
air. There is little evidence that it is specially 
connected with digestive disturbances. 

(d) lachen of the tongue occurs as a rarity, 
usually in a patient who is or has been tlu; 
subject of cutaneous lichen. The patch varies 
in size, is usually bilateral, has a glazed, white 
appearance, gives rise to little discomfort, 
except a sense of heat, and is resistant to treat- 
ment. The condition must be distinguished 
from leucoplakia, in which the surface of the 
tongue is harder and more glistening, and from 
syphilitic superficial glossitis. 

(e) Ulcers of the tongue are common in 
unhealthy states of the mucous membrane of 
the mouth. They are seen in neglected thrush, 
as a result of irritation from the edge of a broken 
septic looth, and as a manifestation of aph- 
thous stomatitis. The various forms of lin- 
gual ulcer are considered in Tongue, Ulceka- 
TION OF, and in other articles on diseases of 
the tongue ; but Riga's disease^ which is very 
occasionally seen in this country, may be 
noticed here. It consists of a whitish plaque 
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upon the fraenum of ill-nourished infants. By 
occl^ion it may lead to retention-cysts of the 
sublingual ducts. It may ulcerate and usuaUy 
persists for several weeks. The treatment of 
simple ulceration of the tongue resolves itself 
into general or local treatment of the causal 
condition and syjnptomatic treatment of the 
ulcer itself. Painful ulcers should be touched 
with pure carbolic acid or silver nitrat(\ Care 
must be exercised to prevent spreading of 
these reagents to the surrounding healtliy 
mucous membrane. Some forms of ulcer, such 
as those resulting from certain cases of herpes, 
are so painful that ])ainting with cocaine solu- 
tion (2 per-cent.) is necessary In'fore food can 
be taken ; the ])atient juiist be warncMl to 
refrain from swallowing the coc-aine-imjireg- 
iiated saliva. ,5 ,s„.vi,eu. 

STOOLS, EXAMINATION OF («pc 
F.KfEs, Examination’ of). 

STOOLS, TARRY («r jrnL/E.VA). 

STRABISMUS.— No subject is mon* impor- 
tant for the general ])ractitioiicr to under- 
stand thoroughly than this, for he is the first 
to he consulted when parents believe that 
their children sciiiint, dial much dc])ends upon 
the advice which lu^ gives at this tinu». 

In no circumstances should a squint be left 
untreated, liowever slight or transient it may 
apjjear to be ; no cliild is too young to bo 
treated on the liiuw laid dt‘WTi in this article. 
TJje earlier the tniatim^nt is carried out, the 
more satisfactory will he the result, and the 
greater the (dianccs of coinplet(* cure with full 
standard of vision in both (*y(‘s. 1’he old notion 
of waiting till teething is over," in the hope 
that the s(]uint will then disjijipear, or that 
the child “ will grow out of it,” is fatal to 
success. Ajiart from j’aralysis there is no 
such thing as scpiinting with both eyes, and 
excessive convergence.*, e.g. so-called “ looking 
at the tip of one's nose,” is not S(}uinting, 
as is so often stated even by those who ought 
to know better. Such are the erroneous views 
which lead to delay in seeking expert advice. 
Jt must clearly b(j understood that a squint 
exists only when one. eya is looking straight 
ahead whihi the other a.s.sumes or t<*n(Js 1o 
assume an abnormal ])osiiion, (;ither inwards, 
outwards, upwards, or downwai-ds ; the com- 
monest in children being the inwards po.sition. 

Apparent and real squint. — 'i'iie first 
thing to det(;rmine is wlu'tlier a real squint 
is present or not. 
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^ When both eyes are really fixing an object, 
and yet one of them appears to diverge or 
converge, the squint is aji'parent. Two of the 
principal causes are an c})icanthus or a broad 
bridge to the nose, making the eyes appear 
nearer to the inner canthus than normal, and 
a difFerence in size of the angle which the 
visual axis makes with the o])ti(;al axis at the 
centre of rotation of the eyeball. It may be 
large, as is often the casci in hypermetropia, 
or small or even negative, as in high myopia ; 
the former gives rise to apparent divergence, 
and the latter to apj)arent convergence. It 
will be noticed that exactly the ojqiositc is 
true of real squint. 

Real squint may be either concomitant, 
paralytic, or latent ; the j)rcsent article is 
concerned with concomitant and latent stra- 
bismus only. 

Concomitant Strabismus 

This may be convergent, divergent, upwards, 
or downwards ; the two former are the com- 
monest. CWvergent ' strabismus is usually 
assiKMated with hypermetroi>ia, and divergent 
with myopia, but occasionally one meets with 
tru(‘ divergence in hypermetropia and true con- 
vergence in myoj)ia. Jn concomitiint stra- 
bismus the relative ])ositions of the two eyes 
remain the same, in whatever direction the 
eyes may be turned. 

To discover wlietlnT or not a real squint 
has to be dealt with, dire ct the patient to fix 
an object about 2 ft. from the face exactly 
in the centre of the field of vision. Then 
determine which a])])cars to be the fixing eye 
and which the squinting eye. Kext, cover 
the fixing eye with one Land and ask the 
]iatient still to look at the object ; to accom- 
plish this the squinting eye must make a 
movement in order to come to the position 
of parallelism, thus ]»roving that this eye was 
not fixing before. Jf no movement takes place 
there is no real squint but only an apparent 
one. An excei>tion to this rule is met with 
when there is eomj)lete loss of vision in the 
squinting eye, which has become practically 
blind from disuse ; nevertlieless, the test is 
accurate and reliable. 

Etiology. — The two ehief causes of squint 
are — 

1. Disturbunee of the normal eo-ordina- 

tion of the ocular muscles. 

2. Weakness or absence of the fusion- 

sense; or tendency to use the eyes 
separately rather than together. 


If both these causes are present, a squint 
is bound to result. When one of them is pre- 
sent while the other is not, certain predisposing 
causes may produce a squint. For instance, 
if the muscle-balance is defective and the 
fusion-sense is good, the eyes are held in posi- 
tion by the fusion-sense ; but if the fusion- 
sense subsequently be lost by one eye becoming 
defective or blind, the eye at once deviates 
inwards, outwards, upwards, or downwards. 
Such cases are examples of latent squint. 

If the muscle-balance is good and the fusion- 
sense defective, the eyes remain straight so 
long as the muscle-balance is not disturbed ; 
when it becomes deranged by an acute illness, 
teething, fall, fright, shock, excessive con- 
vergence and accommodation as in hyper- 
metToi)ia, or insufficient convergence as in 
myopia, a squint immediately develops. In 
most cases the. r(‘fractive error is the chief 
predisposing caum^ though the others play an 
inqK)rtant part ; in children, for example, the 
squint often becomes noticeable at the time 
of teething or aftc^r a fall on the head. 

Since glasses are ordered for most patients 
with squint, it is well to remember that the 
degree of squint bears no direct relationship 
to the amount of refractive error, some j^tients 
w^ith a very low degree of error having marked 
strabismus, whilst others with a high degree 
of error show no sign of strabismus at all ; 
the defective muscle-balance and fusion-sense 
arc therefore the main causes of the deformity. 

In order clearly to understand this com- 
bination of (pauses, let us take the case of 
convergent concomitant strabismus, which is 
commonly found in hypermetropia. People 
with hyj)ermetropia are forced to accommodate 
to sec any object distinctly, even in the dis- 
tance, and, since accommodation and conver- 
gence act in unison, it follows that hyper- 
inetropes must also converge for the distance. 
This constitutes the muscle-balance inco- 
ordination. Now, the normal position of the 
eyes for seeing distant objects is one of |)aral- 
lelism, the image being focused simultaneously 
on both macula) ; but if there is convergence 
the image of the object is thrown on non- 
corre8i)onding parts of the two retinsB. Theo- 
retically, in all such cases diplopia should 
occur, but in ]^)ersons whose fusion-sense is well 
devcloj[)ed the inuiges, which are thus focused 
only a short distance away from the macula, are 
fused into one, and no diplopia results. In 
those with weak fusion-sense, diplopia imme- 
diately occurs under these conditions, and can 
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only be obviated, when both eyes are open, 
by bringing one eye parallel and throwing the 
whole of the convergence, usually shared be- 
tween the two eyes, upon the other eye ; tliis 
causes the image to be focused in the squint- 
ing eye so far away from the macula as to be 
relatively imperceptible compared with that 
at the macula in the fixing eye. Convergent 
concomitant squint is thus x^^oduced. If the 
strabismus remains confined to one eye only 
for any length of time, the macula in this eye 
is never utilized, as no image is ever received 
there ; after many years such an c^ye Joses the 
power of accurate central vision, its sight 
soon deteriorates, and ultimately b<K‘omes lost, 
never to be regained. This is known as ambly- 
opia ; it is clearly imj)ortant that a squint 
should be treated early, before amblyopia is 
added to the disease. 

The jKisition of a squinting eye in squints 
other than convergent can be similarly ex- 
plained. In young jieople the coimnonest form 
of muscle-balance defect is excess of conver- 
gence, but as age advances the jjower of con- 
vergence tends to decrease concurrently with 
the Joss of accommodation. In this way some 
convergemt squinting eyes tend to become 
straight, but by that time the eye is lilind 
and tlierefore no double vision is noticed, for, 
although the eyes are straiglit, only monocular 
vision remains. This is the origin of the 
advice, whi(;h only contains a half-truth, that 
the squint will become straight in time if left 
alone. 

Treatment. — In every case of srpiint tin* 
ideal to be aimed at should be jierfect vision 
in both eyes, x»arallelism of the visual axes, 
and good binocular vision of the third grade, 
viz. the estimation of the tliree dimensions 
of space ; only when this is attained should 
glasses be left oil. 

Parents are naturally most anxious about 
tlie disfigurement and the inconv<*nience asso- 
ciated with the wearing of glasses ; the defect 
in the sight is not ajqueciated by them because, 
when both eyes are oxien, tlic visual acuity is 
judged by the X) 0 ^\e^ of the fixing <*ye alone ; 
a false imxiression of good sight in both is 
thus created. 

The treatment of concomitant strabismus 
must be carried out in a d(;finitc order ; first 
the refractive error must be corrected, then, 
if necessary, the muscle-balance regulated, and 
lastly the fusion-sense educated. Any devia- 
tion from this order may lead to trouble which 
it may be difficult to rectify. Because the 


})areiits lay so much stress on tlie disfigurement, 
they may try to force the x>ractitiouer’s hand 
as regards operative interference ; it is xuob- 
able that this temj)tatioii to oxu'rate prema- 
turely for squint, which was the ju’acticc many 
years ago, is responsible for the eases of diver- 
gence which we occasionally see. They could 
no doubt have been cured by the. use of glasses. 
After the vision in each ct/c sepantichf has 
been accuratdy recorded, tlie amount of refrac- 
tive. error should be measured by retiiioseopy 
under atropine (l-XKT-eeiit. atro]»ine ointment 
or drops three times a day for a week). Tlie 
jmictitioner may tluMi, if he lias had a fair 
amount of experience in refraction work, order 
glasses and carry out the first step in the 
treatment on his own aecioiint. No child is 
too young to b(* put into glasses wlieii once a 
squint lias been definitely diagnosed, and the 
early eases are the very ones wliieli are likely 
t-o be. cured by glasses alone, wit hoiit ojierativc 
iiiterfereiiee. 

The cliildrc^n must wc‘ar the glasses con- 
stantly from the moment they get up in the 
morning till they go to bed at night. If there 
is any tendency to look over the toj) of the 
glasses when, as in iiyx)erinetro|)ia, the full 
correction has been ordered, onler large cir- 
cular frames r(*aehiiig up t.<» the (‘yobrow. 

TJio deviation is not always .nr.tiiied at 
once, and during the waiting jieriod it is very 
important to educate the squinting eye by 
some of the methods now i»i use. One of the 
best is to have another jiair of glasses made 
with a wiill-fitting black goggl<‘ o]>i»osito the 
fixing eye, in order to bring the squinting 
eye into use*. If the c.liildren arc too young 
to read letters, they may he shown jiictiires 
whiJi‘ this x)air of glasses is worn ; or if there 
is little power of fixation, they may run about 
for half the ilay with the. lilaek goggle glasses 
on. Older children can be made to r(*ad letters 
and books for deliuite. jieriuds each day with 
the s<| Hinting eye alone, the otlier being bl<K ked 
uj), until it IS immaterial to them winch jiair 
ol glasses they wear ; it may then fairly lie 
assumed that the visual acuity of the squint- 
ing eye is becoming equal to that of the fixing 
eye. Another method is to keej) the fixing **.ye 
under atrox>ine. so that it can only be. iJs<*d for 
distance, while the squinting eye can bi.* used 
for both distant and near vision ; huf. on the 
whole 1 do not think sucJi goo<l results are 
obtained when both eyes are open as when 
the fixing eye is (»ntirely covered. 

Whatever subserjuent treatment may bo 
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cairied out, succesH largely depends on securing 
equality of visual acuity in the two eyes, and 
therefore this educative period is very im- 
portant. It is better to wait at least a year, 
and sometimes longer, before pronouncing 
definitely whether the glasses alone are suffi- 
cient to bring tlie eyes straight. If at the 
end of this time there is no improvement, it 
generally moans that the correction of the 
refractive error has not been sufficient to over- 
come the muscular defect, or that the muscles 
have become fixed or more or less contracted. 
It is thcM’ofore necessary to deal with these 
muscles by one of the various ojieratioiis which 
have boon dovis<*d, but which should only be 
considered at this stage. 

Operations on tlie muscles are directed to- 
wards w(;akcning the relatively stronger mus- 
cle (i.(;. tenotomy), or advancing the attach- 
ment of the w^eaher muscle (i.e. advancement), 
or both. There is much difference of opinion 
as to which method is the better, for it is 
difficult to gauge tlie remote effect of any 
o])erution on the ocular muscles, and the 
pernuiiient result varies somewhat in different 
cases. Strange as it may sound, the best 
results are not always attained by getting the 
eye absolutely straight (as tested by a Maddox 
rod) at tlie moment when the ojieration is 
cojnj)le1ed. All such operations require a con- 
siderable amount of exjierience both as regards 
technique and judgment in deciding what type 
of operation is most suitable in a given (;ase ; 
lie is a wise ]»ractitioner who l(*aves this part 
of tlie treatment of squint to an expert. 

As soon as the muscle-balance has boc»n 
adjusted to the normal, the third stage in tlie 
treatment must be lieguii. This consists in the 
cdueation of the fusion-sense by means of 
exer<u8(*s with the stereoscope or aiublyoscoxie 
undertaken regularly every day. 

No stttisfuetorv eclucatioii of the fusion-sense 
can be carried out while there is still any devia- 
tion of the squinting eye, except by spt^cial 
mecliaiiical contri values coniieeted with illu- 
mination, with arranging the image on the 
macula of the squinting eye. etc. 

I'herc are thre(» grades of binocular vision 
to be developed, and various pictures have 
been devised to enable the ])atieiit to acquire 
these different grades ; it is of little use to 
pass on to the seeond before the first is 
mastered, or to the third before the second 
is well developed 

In the first-grade pictures one half is jire- 
sented to one eye and the other half to the 


other. Well-known pictures are those of a 
mouse and a cage, or a parrot and a pole ; 
the child acquires the power of putting the 
tw'o halves into one picture and seeing it as 
a whole, so that the mouse is in the cage or 
the parrot on the pole. At first he sees only 
the mouse or the cage, but not both together. 

In the second grade the two separate pic- 
tures are presented to each eye, but the inner 
halves arc similar while the outer halves are 
dissimilar ; by practice the child recognizes 
the whole as one picture, the inner halves 
being fused into one image. 

In the third grade a number of geometrical 
figures arc placed in the stereoscope, and, 
if seen properly, are recognized as objects or 
jiarts of objects having definite form, depth, 
and shape (such as spherical wire globes, 
etc.) ; these after a time the child recognizes 
as such and not merely as figures on a flat 
surface, the sense of perspective being thus 
acquired. When this third grade of binocular 
vision is reached the squint is cured, the eyes 
arc straight, there is perfect vision in each eye, 
and the highest ideal has been attained. If a 
child has third-grade binocular vision, however 
much the eyes appear to squint, deviation 
must be ap]^)arent and not real. 

A convergent strabismus may be alternating, 
where the cliild squints sometimes with one 
eye and sometimes with the other. In these 
cases tlie vision is generally perfect in each 
eye from the beginning, but on the other hand 
the development of the fusion-sense is imrticu- 
larly difficult and often imjiossible. 

Divergent concomitant strabismus is found 
in some cases of myopia where the conver- 
gence is s])ecially weak, and a similar line of 
reasoning as for convergent strabismus may be 
applied to this form, substituting excessive 
weakness of convergence for ovcraction of 
accommodation and convergence. 

It is practically impossible to cure diver- 
gence by means of glasses alon(^ ; operative 
measures arc always necessary. These consist 
in advancing the internal rectus and teno- 
toniizing the external ; it is generally advis- 
able to aim at leaving a slight amount of 
convergence after the operation is completed. 

Prognosis is, on the whole, favourable if 
the squint is discovered early in life and 
treatment begun at once. The earlier the 
squint develops and the longer it is left be- 
fore advice is sought, the worse the prognosis. 
When the squint begins after the chfid is 
over about 5 years of age, and continues for 
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several years before it is treated, the prog- 
nosis is better than when it begins earlier 
and remains untreated for the same length 
of time. 

The actual deformity can always be removed 
by operative measures, tliough more than one 
operation may be necessary, but the ideal 
result mentioned above cannot always be 
secured in spite of careful treatment carried 
out under the best conditions. 

Latent Squint 

As tlie name implies, latent squint oc(;urs 
in cases in which the deviation is not ajqiarent 
so long as both eyes ar(», open and hav<», ecpially 
good vision. Here the muscle co-ordination is 
defective but the fusion-sense is strong and 
good, so that any tond<*ncy towards the develop- 
ment of malposition due to the former gives 
rise momentarily to double vision, which is 
immediately couiiteracied by an increas'd 
stimulation to muscular action i)romj)ied by 
the good fusion-sense, so that the muscle co- 
ordination is readjusted at once. But this 
abnormal incT<*ase in muscular effort has to 
be exercised all day, as long as the eyes are 
open, and in soiiie cases the <‘fTort cannot be 
sustained witliout causing symptonus. Both 
eyes must have equally good vision, otJierwise 
the stimulus to binocular vision carnot origin- 
ate, since the image of objects in one ey<i is 
so different from that in the* other, and this 
forms the basis of the various tests which arc 
applied for the detection of latent squint. 
When one eye is conij)letely blind, there being 
no stimulus towards muscle co-ordiuation, this 
eye occu])ies a position of deviation in what- 
ever direction the strongest muscle draws it. 
It is for this reason that some blind eyes pass 
permanently into a position of convergence, 
divergence, etc. 

The 83fmptom8 complained of are headaches 
lasting all day, not specially related to the use 
of the cy<*s for near work, and due to the con- 
stant strain on the relatively weaker muscles ; 
and temj)orary di])loj)ia, esjiccially w'hcn the 
patient is tired, owing to a momentary failure 
of the same set of muscles. In extreme casi‘s, 
while reading, one part of a line of print may 
occupy a different level from tlui other part, 

Diagii 08 i 8 is not difficult if Hie special ap- 
paratus for detecting the weakness is at hand. 
One of the commonest tests is the Maddox 
rod (Fig. 92), a series of cylinders fixed in a 
frame so that it can be conveniently place<l 
in front of one eye in a trial frame. If the 


rod is of red glass it will produce the image 
of a red line while observing a small light 
placed at a distance of 6 metres ; if the other 
eye is kept open at the same time, one eye 
will be looking at a red line of light and the 
other at the ordinary white light : the images 
will therefore be dissimilar, and there will be 
no stimulus to fusion. If there is no muscular 
inco-ordination the image of one eye will be 
suiierimposed on tliat of the other, but if there 
is any latent squint there will be a stqmraiion 
of the images of greater or less degree, accord- 
ing to the power of the muscles which arc the 
strong<'r, the eyes being drawn into a coitc- 
sponding position. It is best to i)laee the rod 
ill position so as to bring out ilie horixontal line 
in testing the upward and downward move- 
ments, and in the oi)positc ijositiun to bring 



Fig. 92 . — Maddox rod. 


out a vertical line when testing the external 
and internal movements. If a Maddox rod is 
not handy, sini])ly rover one eye with a sereeii ; 
this will effeetually destroy binocular vision ; 
and tlien it will be noticed that tlie eye be- 
hind tlie sereen has changed its iKisitioii, to be 
quickly restored again by a rapid movement 
of the eye as soon as the screen is removed, 
in order to counteract the otherwise tem])orary 
diplopia which occurs in these circumstances. 
This movement can be detected if the, eye 
which has been covered is caT<‘fully wat.ched 
iinincdiately the scretm is removed. 

Treatment.— Since latent sfjuuit has no- 
thing to do with refractive errors, thougli 
these may possibly exist at the same time, 
the treatment must be carried out on different 
lines. It consists in tiie perf on nance of mus- 
cular exercises, in the prescribing of prisms, 
or in operations on the muscles. Thes<j cases 
require a considerable amount of judgment, 
and should be handed over to an ophtiialmic 
surgeon. Malcolm L. llEruunN, 
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STRABISMUS, PARALYTIC (see Oph- 
tifalmoplecha). 

STRAMONIUM POISONING {^ee Poi- 
sons AN1> JVilSONlNG). 

STRANGULATION {see Asphyxia). 

STRICTURE OF CE 80 PHAGUS (f^ee 
(Esopliaf^fuil Obstruction, under OilsijrHA- 
Gijs, Affeotjons ok). 

STRICTURE OF RECTUM (see Pectum, 

STRirTUHK of). 

STRICTURE OF URETHRA (see Ukr- 

TJJKAL StRUTITUK). 

STRIDOR. Etiology. — The following arc 
the usual causes : — 

In Infmita: 

1. (’ongenital laiyngeal stridor. 

2. ]V(‘Ssu7‘c of an onlarg(‘d tliyimis 

gland on the trachea. 

3. Larynpisimis stridulus. 

4. J laryngitis. 

In Children: 

1. Multiple pa])illoinata of larynx. 

2. Acute (rdeinatous laryngitis, sejitic 

or traumatic. 

3. Foreign bodies in larynx or trachea. 

4. (llottic sjiasrn. 

5. Membranous laryngitis. 

In Adnlts: 

]. Laryngeal stenosis due to growth, 
siinjile or malignant. 

2. (Irowths of the ]>harynx. 

3. Laryngitis, septic, syjdiilitie or tuber- 

culous. 

•J. Iiujiaction of foreign bodies in larynx 
or trachea. 

b. llilateral jiaralysis of the abductors of 
the vocal cords. 

(i. (Jh>ttic sjmsm. 

7. Narrtiwing of the trachea, due either 
to intrinsic or to extrinsic causes, 
'i'he prognosis, pathology and treatment 

of stridor dejiend upon the cause. This is 
dealt with in other articles. A short de- 
scri])tion of vontjvnUal larjfmjval stridor is, 
however, necessary here. It occurs in new- 
born infants, and is brought about by an 
extreme narrtiwing of the sujiraglottie struc- 
tures. The ej)iglo1tis is folded on itself and the 
ar}i:eno-epiglottic folds are in close ajtposition. 
On examination by direct laryngoscopy the 
aperture of the larynx will be seen as a nar- 
row slit, and ( n inspiration it wdll be noticed 
that the two sides get sucked together, thus 


giving rise to the stridor. The condition must 
be diagnosed from laryngitis and laryngismus 
stridulus. It occurs earlier in life than the 
latter ; the stridor is more or less continuous 
night and day, and it does not come on in 
.‘^udden acute attacks, as docs that of laryngis- 
mus stridulus. There is no rise of temperature, 
nor cough, as in laryngitis, and the general 
condition of the child, as a rule, is good. These 
cases lend to recover in a year or so unless 
laryngitis or bronchitis supervenes, w^hen the 
])rognosis becomes grave. The treatment is 
to maintain the general health. 

The diagnosis of stridor will d(‘pend on the 
age of the jiatient, tht; history of the case and 
duration of the condition, the nature of the 
attack, etc. It- is useful to nunember that 
stridor due to laryngeal causes is inspiratory, 
that the Lead is thrown back and the voice is 
usually hoarse, wliereas in traclieal or extra- 
tracheal causes the stridor is both inspiratory 
and expiratory, the head is held forward, and 
the voice ih quite clc'ar. j Fhknuh. 

STRYCHNINE POISONING {/see Puksons 
AN i> Poison J NO). 

STUPOR. — A condition in which there is a 
marked diminution or absence of the external 
signs of mental activity, although actual loss of 
consciousness is not jiresent. It is a syndrome 
which may arise in seyeral quite distinct forms 
of mental disorder, and its character and 
significance are very different according to 
the nature of the disease in whose course it 
occurs. It will therefore be subdivided under 
the following headings, viz. — Sim])le Stui»or, 
Manic-Depressive Stupor, Catatonic Stupor, 
E])ileptic Stupor, Stupor in Cien(‘ral Paralysis. 

Simple Stupor (Axeiuuc Stupor, Auute 
Dementia) 

An exhaustion jisychosis, akin to confiisional 
insanity, and the only variety of stupor w'hich 
cun lay claim to be a definite clinical entity, 
and not merely a transitory episode in the 
course of some other disorder. 

Etiology.— Tliis is similar to that of the 
deliiia and other confusional psychoses. There 
is generally a history of a preceding acute 
infection, or of an exhausting illness, severe 
shock or emotional strain. Insanity arising 
during the puerperium not infrequently takes 
this form. 

Symptomatology. — In this affection the 
stuporose phase is generally preceded by a 
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preliminary period of mental confusion, often 
lasting for some weeks. The confusion gi*adu- 
ally deepens until a definite condition of stupor 
is established. Tlic patient lies inertly in bed, 
does not speak, and takes no notice of any 
remarks addressed to liiin, nor of anything else 
which is happening around him. He remains 
in any position in wliich lie is placed, and if a 
limb is raised and allowed to fall it drojis 
flaccidly u])on the bed. Then* is no resistive- 
ness, and Jlej’ibilifas cerca is rarely iJresent. 
The face is cxjiressionlcss and pallid, the pulse 
small, the res])iration shallow, the extrmiiities 
cold and sometimes oedematous. Food is not 
taken spontaneously, Init the patient will often 
swallow without difficult}’ food placed in his 
mouth. He jiasses urine and faeces in the bed. 
There is considerable and pj-ogressivc loss of 
body-weight. TJie stupor jiersists for a long 
jicriod, ranging from three or four months to a 
year or more. It then gradually lessens in 
intensity, the patient becomes more and more 
accessible and in touch with his environment, 
and finally a normal mental state is re- 
established. During the stage of convalescence 
transitory jiliasiis of confusion are often 
observed. Subsiiquent memory for the stupor- 
ose period is generally very imperfect. 

Prognosis.— The outlook is good, and the 
great majority of eases finally recover, although 
a duration of at least several nioutiis must be 
anticipated. In rare cas(‘s some permanent 
mental weakness results. 

Treatment. — The main indieations for 
treatment are the provision of skilled nursing 
and tlie maintenanci! of the j)aticnt’s nutrition 
and strength. A day and a night nurse are 
always required, and it is necessary to em- 
phasize the importaiiee of n(‘ver leaving 
stuporose jiatieiits alone, as the stupor is 
liable occasionally to be broken hy the (;arrying 
out of some sudden impulsive action. This 
contingency, however, is much mon? likely to 
arise in other varieties of stuiior than that now 
under consideration. 'J’he general cleanliness 
of the jialicnt and the condition of the skin 
reijuire constant care, and massage is of con- 
siderable value. Adequate feeding is of the 
first imjiortancc. Milk, eggs, and cream should 
be given regularly and frequently by spoon or 
fcc‘ding-cup. Forcible feeding is rarely neces- 
sary, but must be adopted at once if sufficient 
nourishment is not otherwise takim. Drugs 
arc not usually required, but jiaraldehyde or 
other hyimotics should be given if sleep is 
defective, although in this condition it is 
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naturally difficult to ascertain with certainty 
how much sleep is being obtained. It need 
hardly be pointed out that the patient must 
be kept in bed, and that attempts to rouse him 
to any kind of activity are worse than useless. 
In long-continued states of stupor, thyroid 
extract has sometimes been eni})loycd, but its 
value in these eases is a subject of dispute. 

Stupor in Manic-djapressive Insanity. — 
A stuporose condition may ajipear during 
a depressive stage {mHamholiv iitupor)^ or 
subsequent to a manic phase {jmsttmniacal 
Htu})or), In the former case the stupor is to be 
regarded as an exaggeration of the difficulty 
and slowness of movement and mentation 
characteristic of this condition. It difTers from 
simple stujior in the following |»oiiils : 'J'iic 
jiatieni's expression indicates misery rather 
than vacuity, he is able to understand w'hat is 
going on, and even to reply intelligently when 
addressed, although slowly and with difficulty ; 
there is no sulxsequent amnesia, and resistive- 
ness is frequently pronounced. Postmaniaciil 
stupor is a condition which sometimes develops 
at the close of a manic attack. It is generally 
of short duration, and may In^ looked upon us a 
phase of reaction or exhaustion. 

Catatonic Stupor. — In the catatonic tyjic 
of dementia prrocox, stupor Is frecjueutly ob- 
served, but it has here well-marked characters 
w’hich serve to differentiate it w'ithout mucii 
difficulty from the varieties of stupor hitherto 
desciibed. Hesistiveness and negativism arii 
generally pronounctid, but are often replaced 
teinjiorarily by JkxibilUm verm, the limbs 
remaining for imlefiniti* periods in any jiosi- 
tioii in which they may be j»Iac.<*d. TJie 
jiatient sjiontamou.sly adoj)t-s li.xed attitudes, 
and sometimes regularly repeated s1er(!oty|»ed 
moviMiients occur. 'J'he history and the j)re- 
sence of other symptoms of caUitonia leave 
no doubt as to the diagnosis. (’ata'I'o.nja 

and Deme.vtia J*R/ECoa.) 

Epileptic Stupor. Stujiorosi* pliases arc 
occasionally observed in cjiilejisy, cither subse- 
quent to a tit or as a rcjilacenient pJj<*nomenon. 
The condition is usually transitory, and rarely 
persists for more than a few hours. The hi.s- 
tory suffices to make the diagnosis clear. 

Stupor in (ienerar rARALVsis. ~St.uj»or 
in general paralysis is commonly only a tran- 
sitory jiiiononicnon, but occasionally iimre 
jirolonged attacks occur. Jn these statijs con- 
siderabh*. clouding of consciousness is luescjit, 
and there may be a general rc*sem bianco to 
simple stujior, but tJic history and the physical 
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signs seTYo to differentiate the condition with- 
out difficulty. 

Diagnosis o£ stupor. — The recognition of 
the fact that stupor is present is a simple mat- 
ter. Dementia and profound mental deficiency 
(idiocy) may superficially resemble it, but the 
history makes the true nature of the condition 
obvious. The partial coma met with in cerebral 
tumour and other gross brain diseases is 
strictly sj)eaking a form of stupor, but it is 
not customarily included therewith. In any 
case, the distinction gives rise to no practical 
difficulties. The determination of the precise 
form of stupor present may not always be easy, 
but the points u])on which the differential 
diagnosis must be based arc indicated in the 
descriptions given above. 

Prognosis and treatment. — Of the 
varieties of stupor other than simple stupor the 
prognosis and treatment depend upon those of 
the primary disease. In so far as the stuporose 
condition in itself requires special treatment, 
thi.s must be carried out along the lines laid 
down in the case of simple stupor. 

. Beenari) Hart. 

STUTTERING (see Speech, Disturbances 
of). 

STYE (see Eyelids, Affections of). 

SUBINVOLUTION OF THE UTERUS.— 

The condition which results when processes of 
involution, or physiological shrinkage of the 
uterus after labour or abortion, have not pro- 
gressed to their full extent in the normal time. 
After full-term labour complete involution 
requires about six weeks ; by then the uterus 
should have returned to the stRtc of the 
normal unimpregnated organ. 

Etiology. — Involution is brought about by 
a self-digestion (autolysis) of the muscle-fibres, 
due to the. liberation of a peptonizing ferment, 
whereby the fibres are reduced in size, though 
not in number, without any fatty degeneration 
taking place. For peptonization to occur in 
duo time there must bo a normal vascular 
accommodation, and it is found that any 
derangement of the blood supply of the uterus 
or pelvis will retard the process. 

While there arc many apparent causes wdiich 
underlie subinvoliition, it is probable that the 
fundamental one is vascular congestion. Hence 
any condition which predisposes to congestion 
of the uterus is liable to hinder normal involu- 
tion. The commonest are — (a) retention of 


the products of conception or of bloodclot 
within the uterus ; (b) infection of the uterine 
cavity or muscle, either by putrefaction of 
retained products, or by direct streptococcal 
infection of the uterine tissues; (c) pelvic 
cellulitis or peritonitis ; (d) the presence of a 
fibro-myoma ; (e) getting up too soon after 
abortion or confinement (probably a potent 
factor, especially where orffinary hard physical 
work is resumed immediately) ; (f) retroversion 
of the uterus following labour or abortion ; (g) 
persistent constipation and dyschezia ; (^) co- 
existing general disease, e.g. tuberculosis, acute 
specific fevers, morbus cordis, albuminuria ; 
(i) inability to suckle, which, though not a 
determining factor, is probably a predisposing 
cause. Summarizing the various causal con- 
ditions, wc find that the chief causes of sub- 
involution during the lying-in period are 
retention of membrane, placenta, or clot ; and 
infection, either sapraernic, septicsemic, or 
extra-uterine ; whereas the commonest causes 
of chronic subinvolution are the presence of a 
“ placental polypus,” infection of the endo- 
metrium and muscle (endometritis and 
“ chronic metritis ”), and too early resump- 
tion of hard work combined with obsti- 
nate constipation and the habitual use of 
purgatives. 

Pathology. — The uterus is enlarged, from 
the arrest of the proctjss of autolysis of the 
muscle-fibres. In the later stages there are 
added a hyperplasia of the muscle and a small 
degree of fibrosis. Such a condition is difficult 
to separate from so-called chronic metritis and 
fibrosis uteri. The endometrium is always 
thickened, from vascular engorgement and 
hyperplasia. Another prominent feature is a 
congestion of the whole uterus. Retrover- 
sion, prolapse, a fibro-myoma, or extra-uterine 
pelvic inflammation is frequently found also. 
In recent cases a mass of placenta, lightly 
attached to the wall of the uterine cavity, may 
be encountered ; but in chronic cases this 
placental fragment often becomes converted 
into a “ placental polypus ” by the deposition 
on it of fibrin, and by a partial organization of 
bloodclot. 

Symptomatology. — During the first fort- 
night after delivery the symptoms are those 
of the causal condition, together with haemor- 
rhagic lochia, or even secondary post-partum 
haemorrhage. Prolonged “ after-pains ” may 
be complained of and, rarely, spontaneous 
pelvic pain. The signs obtained by examina- 
tion are (a) a uterus abnormally large for 
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the puerpeial date, (6) uterine tenderness on 
abdominal palpation, (c) abnormal softness of 
the cervix and an unduly patulous os ; (d) the 
uterus may be displaced backwards and (e) 
there may be a small fibro-myoma. 

In chronic cases, some weeks after labour or 
abortion, the symptoms arc rather different. 
The patient complains chiefly of pelvic pain of 
a bearing'down nature, and backache, much 
worse after standing and walking, of uterine 
haemorrhage, either metrorrhagic or mcnor- 
rhagic in ty}>e, and of a leucorrhocal discharge 
between the periods. There also may be 
some prolapse of the vagina or utenis, irrita- 
bility of the bladder and constipation. More 
general symptoms arc dyspepsia, headaches, 
lack of energy, and inability to do ordinary 
work. 

The history is important. The sym})toms all 
date from the labour or abortion. There is 
usually a description of an abnormal confine- 
ment involving a prolonged stay in bed, but, on 
the other hand, the patient may have resumed 
work very soon after labour. 

Treatment* — Cases met with during (he 
lying-in 'period usually need treatment for the 
cause, such as saprasmia or septic endometritis, 
by hot vaginal douches, ergot, saline jmrges, 
and the Fowler position. When a large jnece of 
placenta has been left within the uterus, it 
must be removed by tlie finger, nc^ver by the 
curette. 

For chronic cases the procedure depends upon 
whether there arc retained products within the 
uterus. Should this be the case, the c.ervix 
must be dilated under anflesthesia and the 
uterus curetted. Tliis is usually followed hy 
free haBmorrhage, which may necessitate plug- 
ging of the uterus. After the operation the 
patient should be kept in bed for at least 
a fortniglit, or longer if there be bleeding, 
ergot being given throughout the conva- 
lescence. 

If, from the slight degree of enlargement and 
the presence of a closed cervix, there be no 
reason to suspect retained products, treatment 
may be restricted to confinement to bed for 
two or three weeks, with hot vaginal irriga- 
tion and full doses of ergot combined with 
quinine. If, after the resumption of ordinary 
work and routine, haemorrhage and backache 
return, curettage should be employed. 

A. W. lioruxE. 

8UBIMUOOU8 FIBROID8 {see Uterus, 
New Growths of). 


8UBPHRENIO AB80E88.~-A localized 
collection of pus in contact with the under- 
surface of the diaphragm. It may lie within 
the peritoneal cavity or in the retroperitoneal 
tissues. The intraperiton^al form is the more 
frequent, and four varieties are recognized, 
according as to whether the pus lies to the 
right or left of the falciform ligament and in 
front of or behind the corresponding lateral 
ligament of the liver. Thus, a right anterior 
iiitrapt'riioneal suhphrenic altsccss will lie be- 
tw'cen the upper surface of the right lobe of 
the liver and the diaphragm in front of the 
right lateral ligament ; a right ^fosferior ah&cess 
lies behind the right lateral ligam(‘nt in what 
is commonly known as the subliej)atie or right 
kidney pouch ; a left anterior snhphrenic ahseess 
lies between the dia]ihragin above and the 
left lobe of the liver and the stomach below ; 
W'hile a left paste i ior ahsress is one w hich occu})ies 
the lesser sac of the ])eritoneuin. Retro- or 
extraperitoneal subpbn jiii* al)sc(‘sses ur<» spoken 
of as right or left, according as they encniach 
upon the sjuue between the right or left 
lateral ligaments. 

Etiolo^ and pathology. The causes of 
subphnmic abscess arc varied. I'lie <*onimoncst 
precursor is disease of a visciis lying iji c*on- 
tact with the under-surface of the diaphragm 
— stomach, duodemum, livc*r, gall-bladdcT, or 
kidneys. Of distant organs, disease of the 
apjiendix vemiiformis is the most important 
in this connc‘xion, but- there ajipears to he no 
abdominal visciis which may not he concerned. 
Diffuse peritonitis in such exccqdional cases 
as do not i^rove rapidly fatal is sometimes 
responsible*, residual ((dh'ctions of pus accumu- 
lating in the neiglibourliood of tlie liver and 
spleen. A localized tuberculous jieritonitis is 
another infrequent cause. Disease of the uj)j)er 
lumbar vertebraj is accountable! for some? caseis. 
It is noteworthy that w}ie*reas an emj)yeina 
not infree[uently occurs as a sejcoiidary cemi- 
plication to a subplire*nic colle*ction of pus, it 
is unusual for a siibjilirenic absr(*ss to ari.‘*e 
secondarily to an emjyenui. The exjdanation 
is to be sought in tlie direction of the! lyin])li- 
flow’, and possibly in the fact that wliilst the! 
intrathoracic pressure is negative tJie intra- 
abdominal is ])ositive'. 

An iutraperitoneial abscess lying to the! left 
of the falciform ligament starts meist coin- 
monly from a perforating ulcer of tlie stomach. 
When an ulcer of the stomach slowly erode'S 
the wall of that organ, adhesions to neigh- 
liouring structures not infreiquently form before 
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the final perforation of the peritoneal coat 
takes place. This condition is sometimes 
called “ chronic or latent i)crforation,” and 
the process results in the formation of a jjeri- 
gastri(} abscess. At first the limits of the 
abscess are determined ])y the surroundiiifi 
adhesions. Such a subplirenic abscess will 
contain n(»t only stomacli contents mixed with 
pus, hut also gas. In more than half tlie cases 
of suh])hrenic al)scess gas is j)res<*iit. Tlie gas 
may be derived, as in the above instance, from 
the giving way of the wall of a hollow viscus 
—hence gas is jnore common in left-sided sub- 
phrenic absc(‘sses or less frerpjently from the 
activity of gas-forming bacteria sne^h as Zf. aili. 
It is for this latter reason tliat a right-sided 
Buh])hrenic abscess consequent upon a suji- 
purativ’c apjiendicitis not very infrequently 
(one out of every six or seven cases) contains 
gas. Sup])uration in the lesser sac of the 
peritoneum (left jiosterior intra]ieritoneal sub- 
])hrenic abscess) most c'ommonly results from 
a perforating ulcer on the ])osterior wall of 
the stomacli. It is the rarest variety of all. 

An abscess lying to the right of the falcaforin 
ligament usually originates in connexion with 
the appendix vermiformis, liver, gall-bladder, 
duodenum, or rigid kidney, and only ex- 
ce])tiona11y in connexion w'ith the stomach. 
Either an intra peritoneal (anU»rior or posterior 
variety) or an extraperitoneal abscess may 
result when inflammation sjireads from the 
appendix, ai-cording as to w'hether the jms 
tracks upwards w'ithin the ])eritoneal cavity 
along tlie outer side of the colon, or extends 
by wav of the loose cellular tissue behind the 
ascending colon. Jntraliepatic sujquiration is 
the most frefpient cause of a right -sided extra- 
])eritojieal abscess, whih* in liarnnrd’s series 
of <*ases {leriostitis of the transverse |)rocesa 
of the first or second lumbar vi*rtebrn was the 
most common cause of the rare left -sided 
extraperitoneal alisi-ess. 

The charai'ter of the jais from a siilqihrenic 
abscess varii'S with its source. The pus may 
be admix<Ml with s1oma<h or intestinal con- 
tents. bile, urine, with anchovy-like material 
derived from a liver abscess, or with daughter 
cysts from a hydatid. The bacteria most 
commonly imd with are Zf. co/i and ^taf»hyIo- 
cocei. Not infrecpiently the ])us is sterile. 

Symptomatology and diagnosis.- Eecog- 
nition of the existence of a subplirenic abscess 
may be a matter of great difficulty. In 
rather more than half the cases the onset is 
sudden. The initial symjitoms in many cases 


are those of perforation — sudden ^ain, vomit- 
ing, etc.— and as localization occurs these sub- 
side. Tn other cases the onset is insidious, and 
this is true generally of the extraperitoneal 
abscesses. When a failure of recovery, after 
surgical intervention in cases of disease of 
abdominal viscera, is found to be associated 
W’ith the persistence or reappearance of fever, 
a maintained high jmlse-ratc, increasing jjallor, 
and eventually w'asting, the possibility of sub- 
phrenic sui>j»uration should be kept well in 
view’. As with abscesses in other situations, 
there may be hypereesthesia of the skin and 
tenderness on light or deep jm^ssurc. In some 
cases vomiting is a proinimjnt feature. The 
patient soon passes into the toxa?niic state, 
the tongue becomes furred and dirty, the 
complexion muddy, rigors and sweats may he 
present, and the cJiart show’s a remittent type 
of temjHirature. Blood - examination reveals 
the existence* of leucocytosis. As the case 
proceeds, increasing listlessness, shortness of 
breath, and diarrhoea are often noticed. The 
])atient not infrequently complains of pain in 
the neighbourhood of one or other shoulder, 
and, as Cope has rec’cntly ])ointed out, valu- 
able indications as to the localization of the 
]>us may be obtained by attention to the 
jiosition of the referred pain. Tims, pain 
is commonly comjilained of in the isolateral 
subclavicular region when pus is situated 
towards the front of the diaphragm, jiain over 
tin* back of the shoulder and supraspinous 
fossa suggests yms towards the back of the 
diajihragm, and pain over the acromion has 
been jirescmt with ])us in a midway position. 

Locally, insjicetion may show^ some promi- 
nence in the u])j)er abdomen, and j ossibly a 
limitation of abdominal movement. In some 
cases unilateral limitation of tlie thoracic 
iiiovements may be detected, and measure- 
iiieiit may reveal an increased circumference 
on the affcctc‘d side. J^alpation not infre- 
quently elicits tcndonicss ovct tiie lower ribs. 
Any swelling that may bo felt in the 
abdomen is often ill-defined and does not 
deseend on resjiiration because its lower edge 
is usually limited by adhesions to the anterior 
abdominal w’all. 'Tlu* liver is rarely displaced 
dow'iiw’ards unless intraluqiatic suppuration 
has oeeurrod. In left-sided cases the heart’s 
apex-beat may be found displaced upwards. 
Abscesses containing gas are usually easier to 
detect than those whieh do not. If gas be pre- 
sent, percussion shows the existence of three 
or four zones varying in pitch and resonance. 


288 



SUBPHRENIC ABSCESS 

Starting above, percnssion will elicit normal 
lung resonance ; below this, should the pleura 
contain fluid, a zone of dullness will he en- 
countered ; lower still, a zone of resonance or 
even tympany due to the accumulation of gas 
within the abscess will be found ; while at a 
still lower level, dullness due to pus and merging 
on the right side into liver-dullness may be 
detected. A bell-sound over the tympanitic 
area may perhaps be elicited, and, when the 
resonant area is high up in the epigastrium 
or over the area of normal liver-dullness, it 
may be possible, by rolling the patient over 
on to his side, to demonstrate that the tym- 
panitic area changes its position pari passu, 
but usually this can only be done when the 
amount of gas pro ent is large. With no gas 
in the abscess, and fluid present in the pleura, 
the existence of a subphrenic abH(‘.ess becomes 
more difficult of recognition. The patient is 
often too in to undergo radiogra])1iic examina- 
tion, but when this is not the case such an 
examination may be of great assistance. If 
a subphrenic abscess exists the diaphragm 
will be found elevated and immobile, whereas 
in a jpase of uncomplicated basal empyema 
the diaphragm is immobile and depressed ; 
and the heart, too, may show some lateral 
displacement. An exploring needle may be 
necessary to establish tJ](^ diagnosis. So obscure 
may conditions be that even at operation a 
subphrenic abscess lias been mistaken for an 
empyema. In collections of jius lieneath the 
dia])hragm it is frecpiently noticed on para- 
centesis that the maximum flow occurs during 
insjiiration, the descending diaphragm com- 
pressing the fluid. In tapping an empyema, 
on the other Jiand, the maximum flow takes 
place during expiration, at which time the 
thoracic cavity is lessened. Exploration in a 
supposed (sase of subphrenic. aliscess, if em- 
ployed at all, is i)referably carried out under 
ansesthesia, and all preparations must be made 
to follow the discovery of pus by immediate 
oi>cration. If this is not done there is grave 
risk of infection of the peritoneal and pleural 
cavities. It is not rare to find clear fluid in 
the pleural cavity, but this must not be allowed 
to mislead ; on pushing the needle farther 
inwards the diaphragm is perforated and pus 
will escape should an abscess be struck. 

Malignant disease of the liver is the only 
non-suppurative condition likely to be mis- 
taken for a subphrenic abscess. Wasting is 
common to the two conditions, and pyrexia 
is not infrequent in a new growth of the liver. 

Ill— T 


SUFFOCATIVE CATARRH, ACUTE 

On percussion, in the case of the neoplasm 
there will be an absence of the dome-shaped 
upper limit of dullness so commonly found in 
subphrenic abscess, while jaundice is com- 
paratively rare and slight when it occurs in 
subphrenic suppuration. 

Treatment is purely surgical. At first the 
inflammatory exudate is diffuse, and soon 
becomes turbid with leucocytes. Some sur- 
geons are of opinion that the best time 
for oj)eration is after the eighth day, by 
which time a barrier of adhesions is likely to 
have formed, but most would agree that the 
abscess should be 0 })ened and drained as soon 
as ever the diagnosis has been made. In 
exploring, a deep puncture is made in the 
10th, 9th, 8th, and 7th spaces, in this order, 
first in the scapular and then in the mid- 
axillary line. Onvi* the needle has perforated 
the diaphragm, it will usually be found to 
move with the respiratory movements. When 
pus is found, the rib below is usually resected, 
the edges of tlic diaphragm are sewn to the 
intercostal mustdes, and the abscess is drained. 
The mortality of cases operated on is about 
3^> per cent. It is usually stated that all the 
patients die who are not treated o|)eratively. 
The ab.s(‘ess may lujiture into the pleural 
cavity, lung, peritoneal cavity, or intestine in 
cases in wliicli surgical aid is not employed. 

C. E. Laktn. 

SUBUNGUAL EXOSTOSES (see Exos- 
toses). 

SUDAMINA (see Sweat-glands, Affec- 
tions of). 

SUFFOCATION (see AsPiiYxrA). 

SUFFOCATIVE CATARRH, ACUTE — 

An acute affection of the large and small 
bronchi producing severe dysjmioa and cyanosis 
of rapid development. 

Etiology. — The condition is rarely met with ; 
when recognized it is usually in adults. Nothing 
definite is known of its causation. There is a 
close resemblance between this affection and 
that resulting from inhalation of irritant vaj^our, 
such as bromine and iodine. In cases which 
have been investigated various organisms have 
been detected, of which the jincumococcus, 
frequently associated with other microbes, is 
generally present. 

Symptoms. — There is a rapid onset, with 
extreme dyspnoea and cyanosis. Cough is not 
a marked symptom. Expectoration, if present, 
is thin and watery and not abundant. The 
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temperature is moderately raised and the pulse- 
rate correspondingly increased. Breathing is 
laboured, but resembles that neither of asthma 
nor of pneumonia. In the course of a few days 
expectoration is increased, becoming muco- 
purulent but not abundant. The cyanosis 
passes ofF gradually. Signs suggesting scattered 
broncho-pneumonia may be present. 

Prognosis is uncertain and largely depends 
on the general strength of the patient. 

Treatment. — As so little is known of the 
pathology, treatment is largely symptomatic. 
The patient should, of course, be put to bed and 
allowed to rest in the position which is most 
comfortable for liim. Purgatives should be 
given. Oxygen should be administered ; bub- 
bling it through warmed alcohol is the most 
efKcient nietlic^. It should be given for a 
period of ten or fifteen minutes with a corre- 
sponding interval, the facepiece being held as 
near the patient’s mouth and nose as can be 
tolerated. Belladonna or stramonium may be 
tried, and adrenalin chloride (10 min.) in 
extreme cases would be justified. The patient’s 
strength must bo maintained by careful feed- 
ing at regular intervals, and encouragement 
and assistance given to him in his struggle 
to breathe. When the most serious symptoms 
have abated, treatment as recommended for 
acute bronchitis should be employed. 

Charlton Briscoe. 

SUGGESTION {sec PSyciroTHERArv). 

SULPH-HiEMOGLOBINiEMIA {see 

Cyanosis). 

SULPHURETTED HYDROGEN POI- 
SONING («ee Poisons and Poisoning). 

SULPHURIC ACID POISONING {sec 
Poisons and Poisoning). 

SUMMER DIARRHCEA {see Diarkhceal 
Disorders op Infants). 

SUNSTROKE {syn. Heatstroke, Insolation, 
Hpat-aj)oplexy, Thermic Fever, Coup de Soleil, 
Siriasis (after Sirius, tlic dog-star). Sun-trauma- 
tism). — ^An acute condition developing in the 
presence of the sun’s rays and a high atmos- 
pheric temperature, accom 2 )anied by mental 
symptoms, hyperpyrexia and, it may be, 
pulmonary congestion. 

Geographical dittribalion. — Sunstroke 
occurs in the tropics and also during unusually 
'' hot spells ” in temperate climates. It is 
common, for instance, in the big cities of North 
America during the intense summer heat. 


During the great war this condition came more 
into prominence in Mesopotamia than in any 
other theatre. Dangerous cases were not 
commonly met with in Egypt, Palestine, or 
East Africa, but a few were reported from 
Macedonia. 

Etiology. — There has been some confusion 
with the condition known as heat-exhaustion or 
heat-prostration^ which must be clearly dis- 
tinguished from sunstroke. Heat-exhaustion 
is really deptmdont upon “ heat ” more than 
upon the actinic rays of the sun, and is a 
syncope attending physical exhaustion in a hot 
climate ; thus it affects heavily-laden soldiers 
on the march, and is common in stokers, es- 
pecially in the Red Sea. Sunstroke is probably 
dependent upon the action of the ultra vioh‘t 
actinic rays on the cranium. 

Sunstroke is apparently caused by an auto- 
intoxication through retention of certain poison- 
ous products in the body and possibly by the 
failure of the mechanism by which heat escapes 
from it. A number of theories have been 
advanced to account for it, but the experi- 
mental work so far has been inconclusive. 

Pathology. — Rigor mortis appears early and 
is one of the most striking features at autopsy ; 
the blood is dark and does not clot easily ; it is 
acid in reaction. The number of red cells is 
said to l>e increased, and the scrum is turbid. 
The t<jmperaturc of the cadaver continues to 
rise after death and may even reach 111® F. 
Ecchyinoses of the skin are often present, and 
there are petechial hsemorrhages on the heart- 
valves and on the pleura ; free blood may 
actually be present in the pleural cavities, 
together with congestion and oedema of the 
lungs. The nervous system shows marked 
changes, such as cedema of the brain and lepto- 
meninges with great congestion, and on micro- 
scopic examination necrotic changes in the 
ganglion cells, with chromatolysis of the nude 
and disappearance of Nissl’s granules. Tht 
cerebro-spinal fluid is clear and increased ii 
amount. In the viscera, hyperplasia ane 
congestion of the spleen and doudy swelling o 
the liver and kidneys are present. Cortica 
changes in tlie suprarenal bodies have beei 
described. 

Symptomatology. — Though generally sud 
den in onset duiing exposure to the sun’s ray.< 
sunstroke is often preceded by prodrome 
symptoms, such as pains in the limbs, vertigo 
headaches, pnecordial pains, a hot dry slm 
irritability of the bladder, a curious intoleranc 
of light associated with its usual phenomen 
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SUPRARENAL GLANDS 


and an irregular pulse. These are succeeded by 
hyperpyrexia, often reaching 108 or 109° F., 
and restlessness, passing on to wild delirium 
and coma. Three clinical forms have been 
distinguished by Rho, viz. (1) the -cardiac or 
synco^ form, with slight pyrexia, pallid face, 
blanched skin and cold extremities, a thready 
pulse and irregular breathing ; (2) a cerebro- 
spinal or meningeal form, with hyperpyrexia, 
(congested face and full rapid pulse ; (3) a 
'pulmonary or asphymal form, with pyrexia, hot 
skin, suffusion of the eyes, very rapid pulse and 
loud stertorous breathing. The condition may 
last a few hours, or a fatal termination may be 
delayed for four days. Before death, epilepti- 
form or tetanoid convulsions, excited by the 
slightest stimuli, may be present. The pupils 
are contracted until immediatedy before death ; 
they then become dilated, the mydriasis being 
associated with incontinence of urine and faeces. 
The skin of the patient is said to emit a mousy 
odour. The urine is scanty and may contain 
albumin and casts, and even red and pus cells. 

The milder cases are accom})anied by head- 
ache, intolerance of light and sound, inter- 
mittent vomiting, and restlessness. After re- 
covery from the acute attack many nervous 
manifestations may remain; persistent head- 
ache, irritability alternating with fits of de- 
pression, photophobia, intolerance of the sun’s 
rays, various parcscs, and tremor are the most 
common. 

After very severe sunstroke, epileptiform 
convulsions, loss of memory, bliiidncvss, deaf- 
ness, and insanity may supervene. 

The headaches are accom])anied by marked 
rises of blood-pressure up to 150 mm. IJg and 
by a bradycardia of 50-00 beats per minute. 

Diagnosis. — Genuine sunstroke, even in the 
tropics, is a much rarer malady than one would 
suppose, and a common error is to mistake 
‘imlaria, either primary or secondary, for the 
“ effects of heat.” This is particularly so in a 
primary attack of subtertian malaria, in which 
cerebral manifestations with hyperpyrexia are 
very common. It is possible, too, that great 
heat is a potent predisj)osing cause in the 
production of these “ pernicious attacks.” A 
blood-examination with the object of excluding 
malaria should invariably be undertaken. It 
is necessary to be on one’s guard concerning 
alcohdism, always bearing in mind that the 
intemperate are more susceptible than others to 
the sun’s raya From cerebrospinal fever sun- 
stroke is distinguished by the stiff neck, unequal 
pupils and Kernig’s sign ; from heal-exlui'aslion^ 


by the history of exposure to the sun, by the hot 
dry skin and hyperpyrexia. 

Treatment. — ^Thc patient must be placed in 
a cool shady place, the clothing loosened, and, 
if asphyxia be present, artificial respiration 
resorted to, and persisted in if necessary for a 
couj)lc of hours. To reduce the temperature 
the patient must be placed in a cold hath, or 
wra])ped up in a damp sheet in an airy place. 
When ice can be procured the skin may be 
massaged with it, or the patient placed in an 
iced bath. A prac'tical method is to spray him 
from the head downwards for a minute or two 
with ice-cold water from a distance of 20 inches. 
Ice-cold eneniata are also recommended. Care 
must be taken to stop cold applications wlicii 
the rectal tomporature registers 102° F., or 
fatal ci>l]a})sc may ensue. After the cold bath, 
hot-water bottles should bo applied to promote 
perspiration, which is a favourable sign. Should 
the condition relapse, recourse must be hud at 
once to ice. 

In the asphyxial cases venesection should be 
resorted to, a pint or more of blood being 
removed with the objecit of getting rid of tlie 
toxic products. 

For the cardiac condition caffeine and stro- 
phanthus should be given. Cliloral eneniata 
are useful in delirious cases. 

With a view to relieving intracranial pressure. 
Bawling has iicrformed subtemporal decom- 
pression with success ; a simpler method is 
lumbar puncture, w'hicli should bo iicrformcd in 
serious cases. 

Prophylaxis. — In the tropics a suitable sun- 
helmet with neck shade should be w'orn ; spinal 
jiads tt?-o generally advised, altiiough their 
efficacy is oiien to (piestion. Green or amber- 
tinted glasses ))rotect the eyes from the sun's 
rays, and are of considerable value. Naturally, 
the clothing should be as light and airy as 
possible. Manson-Bahr. 

SUPPRESSION OF URINE (see Ukink, 
Variations in Amount of). 

SUPRA-ORBITAL NEURALGIA (see 
Neuralgia). 

SUPRARENAL GLANDS, PHYSIOLOGY 
AND AFFECTIONS OF.— The suprarenal 
glands lie in close relation to the uj)per poles 
of the kidneys. Jjke the ])ituitary gland, Ihe 
suprarenal is formed of cells derived from two 
distinct sources, and in certain auimals, as in 
fishes, the component parts remain distinct 
throughout life. Thus the medulla, the central 
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and smaller portion of each gland, is composed 
of cells that are derived from nerve-tissue, 
whereas the cortex that constitutes 90 per cent, 
of the gland is formed of tissue derived from 
the mesoderm, and is of ^andular nature. 

Tlic cortical portion of the suprarenal is pale, 
and contains numerous granules of a lipoid 
nature, whereas the medulla is of a reddish hue 
and possesses peculiar affinity for chrome stains, 
an attribute that has given the name chromaffin 
tissue not only to these cells but also to other 
structures found in various parts of the body. 
The cliromaffin system in man embraces not 
only the medullary portions of the suprarenals 
but also the carotid gland, the coccygeal body, 
accessory suj^rarenals when they an? present, 
cells in the sympathetic ganglia, especially in the 
alidominal and splanchnic ganglia, and certain 
ceils in the anterior lobe of the pituitary. 

The suprarenals are ductless glands and pro- 
duce secn^tion, probably both in cortex and 
medulla, which is poured forth into the blood- 
stn*am and carried over the body. The secre- 
tions from the two jmrts })robably have diflFer- 
ent functions. 

The glands are necessary to life, and loss of 
both suprarenals is followed, generally at a 
short interval, by death. Although there is 
nnieh that is unknown concerning the supra- 
renals, the following beliefs are generally 
h(‘I(i : The function of the medulla, together 
with the chromaffin tissue in other sites, is to 
]»roduee a delinite substance, whieli 

is continuously being poured forth into the 
blood-stream. This active i)rinciple, which not 
(uily can be isolated from ibc suprarenals in 
a ])ure fonn, but can also be prepared syn- 
thetically, is sometimes known as suprarenin, 
epinephrin, or liemisine, but the original name 
of adrenalin is ])refeTable. It has the chemical 
formula f 911,3^03. 'J'hc secretion produced 
by the cortical cells is more intangible, and 
no specific constituent has been isolated. The 
])rescncc of the lipoid granules or cholcsterin- 
ester in such large quantities is only paralleled 
by their occurrence in the (’oiitral nervous 
system, and so it has been suggested that they 
are in some way essential to the functioning of 
the central nervous portion of the gland. 

The effects produced by the internal secretions 
of the suprarenals ore known with considerable 
certainty in respect to the active principle 
adrenalin. This has the ])roperty of causing 
catabolic processes throughout the body, the 
effect upon any tissues or organ hping similar 
to that produced by stimulation^f the sym- 


pathetic nerves supplying them. Adrenalin 
therefore acts upon aU the tissues receiving 
sympathetic-nerve supply; thus it causes a 
vaso-constriction with rise of blood-pressure, 
affecting especially the splanchnic area, con- 
traction of uterine muscle, relaxation of the 
intestines with contraction of the ileo-colic 
sphincter, and generally a slowing of the heart- 
beat as the result of central vagal stimulation 
caused by the rise in blood-pressure. 

Langley has shown tliat ac&cnalin docs not act 
directly upon the S3rmpathetic nerve-termina- 
tions, nor upon the tissue-cells, but upon the 
so-called receptive substance that lies between 
them. Just as one of the effects of sympathetic 
stimulation is to produce an increased sugar 
supply for the muscles which enables them to 
contract more efficiently, so it was shown by 
Blum that intravenous or subcutaneous in- 
jection of adrenalin produces a condition of 
hyperglyceomia and glycosuria, which continues 
as long as there is excess of adrenalin in the 
blood. 'J'he sugar comes from the stored-up 
glycogen in the body, and ceases to appear in 
the urine as soon as that source is exhausted. 

These are the main effects produced by 
the active principle of the medulla, adrenalin. 
Whether the cortex takes part in the formation 
of aclreiialin, or produces an active physiological 
princi])le of its own, is not definitely known, but 
it is believed by some that it forms a substance 
that neutralizes toxins })roduced during mus- 
cular contraction, and by others that it is 
connected with the development of the geni- 
tal glands and the determination of sexual 
characteristics in adolescence. 

Pathological clianges in the glands producing 
visible macroscopical lesions, or functional 
disturbances of the glands caused reflexly by 
nervous impulses, may modify their activity 
in two directions. An excessive secretion 
may ensue, ])roducing the condition known 
as hyperadrenia ; or its reverse, hypoadrenia, 
with some degree of failure of hormone ])ro- 
duction, may result. Each of these conditions 
will bo considered in turn. 

1. Diseases ASSoaATED with Incbeased 

SuFRAKENAL SeORETIOX 

An excessive secretion from the suprarenals 
may occur in association with diseases of other 
ductless glands. Thus in Graves’s disease the 
amount of adrenalin in the blood may be as 
much as eight times greater than normal. 
Stimulation of the sympathetic nerves running 
in the splanchnics to the glands increases the 


292 



SUPRARENAL GLANDS, PHYSIOLOGY AND AFFECTIONS OF 


output of Becretion, especially from the medulla. 
The glands may enlarge as the result of a simple 
hyperplasia; and this in many cases afiocts 
cUefly the cortex. In the early stages of 
tumour-formation the amount of secretion 
poured forth into the blood may be increased. 

The chief tumours that occur in the supra- 
renale are adenoma, sarcoma, secondary carci- 
noma, neuroc3^oma and hyx)crnephroma. 

Clinically, the malignant suprarenal tumours, 
among which arc classed the hyj)erne])liromata, 
are the most important cause of clinical states 
in which there are symptoms of hyperadrenia. 

Hirpernephroma. — ^Tliis tumour is gener- 
ally believed to originate in the suprarenal, and 
often gives rise to secondary metastases in 
the lungs. It may occur under the capsule of 
the kidney, and then is believed to be formed 
from islets of suprarenal tissue lodged there, the 
so-called ‘‘ adrenal rests.” In a certain number 
of cases they appear shortly after birth or in 
childhood, in others they do not occur until 
adult life has been reached. The symptoms 
are local and general. The local ones arc those 
of a tumour in the region of the kidney. This 
may be on cither side of the body, and does not 
generally grow to a very large size. It may 
give rise to a moderai'e amount of aching in the 
loin, and in some instances, owing to invasion of 
the pelvis of the kidney, haematuria and renal 
colic, caused by the presence of clots of blood 
in the ureter, may occur. Generally, however, 
hypcmcphroniata do not invade the renal 
pelvis, and so hsematuria is not caused. Jn 
some instances the abdomen is distended with 
fluid. 

In addition to the local signs and symptoms 
caused by the tumour-formation there are 
certain distal changes that are believed to be 
due to an increase in the secretion of the 
suprarenal cortex. Thus, in the case of a cliild 
a few years old with a hypernephroma, the 
genital organs in a female may assume the size 
and shape and maturity of a girl of 18, together 
with an abundant growth of pubic hair. The 
skin is often coarse, and pigmentation may be 
present. Girls may become extremely obese, 
whereas the change in hoys is to a state of 
burliness and muscularity, with a cox»ious 
growth of hair upon the face and body. 

For the pathology of hypernejihroma, wa 
Kidnfa% Tumouks of. I'he dia^osis of a 
case that shows a definite tumour ai)xjarenily 
of renal origin, together with secondary sexual 
changes, is not difficult, but apart from tlie 
latter it may be impossible to arrive at a cor- 


rect diagnosis. The prognosis is bad, for the 
disease possesses the characteristics of malig- 
nancy, and secondary deposits in the lungs and 
liver arc very prone to occur. Owing to this 
unfortunate feature, operation is not oftt^n 
successful, so that only palliative measures 
remain. 

In adults also malignant tumours of the 
sux>rarenal8 may occur ; they may attack one 
or both glands, and are characterized by tlieir 
rajud growth and tendency to secondary dis- 
semination. Apart from the local effects of 
tumour-formation, Iiirsuties is very liable tc) 
occur. Cases have been recorded in women, 
whose faces were covcrexl with hair, involving 
the neeessily (»f daily shaving ; in one ease, 
after removal of tlie tumour, tlio hairiness 
disapi^eared and the face was restored to its 
normal smooth and delicate a])pcaraiicc. 

It is well known that during the climacteric 
troublesome symptoms occur, as flushings, 
headache, dizziness, and often increased blood- 
X)ressure. It is possible that those are produced 
by a diminution in activity of the ovaries 
causing an increased functioning of the su])ra- 
renals, with a consequent iiyxicradrenia, but 
this inter-relationshi]) is still to a large extent 
a matt(*r of s|K*culation. 

In certain cases of glycosuria.it is very prob- 
able that the suprarenal is at fault, producing 
an excessive s(5cretion. Experimentally, it lias 
been shown, as incntiopfd above, that intra- 
venous injection of adrenalin produces gly- 
cosuria, and that the condition may also be 
induced in some animals by painting the pan- 
creas witli the active princijile. Clinically, 
it is x>ossiblc, as suggested by Langdun Brown, 
that certain cases of glycosuria occurring 
transitorily in nN*n sulhiring from shell shock 
are due to this ciiuso, and also, i»ossil)ly, other 
cases of glycosuria found in older 111**11 with a 
liigli blood- pressure and art*n-io-H(;l<jrosis. 

2. Diseases associated witti Diminisued 
S upnAUENAi. Secretion 

Addison’s Disease. — ^This disease is the 
keystone of suprarenal jihysiology and patho- 
logy. It is characterized by (a) |)igracntation, 
described by Addison as a “ singular dingy or 
dark discoloration of tlie skin,” (b) asthenia, 
(c) low blood-pressure, (d) nausea and vomiting. 

Etiology, pathology, and symptomatology. - 
The cause of the disease is some lesion inter- 
fering with the chromaffin system and pre- 
venting the formation of its specific secretion in 
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sufficient amount. A lesion is therefore gener- 
ally found in the suprarenal glands, but in some 
cases of Addison’s disease post-mortem examin- 
ation has shown these glands to be intact, 
whereas the splanchnic ganglia have been 
involved in pathological processes. 

The condition of hypoadrenia resulting in the 
syndrome of symptoms known as Addison’s 
disease may arise suddenly or gradually. In 
eases of rapid onset it is generally found 
that there has been an acute heemorrhago 
into one or both glands, or else a process of 
suppuration. The usual onset is insidious, and 
in these cases the most frequent lesion is a 
tuberculous infiltration and degeneration of the 
suprarenal. Other lesions tliat may occur are 
new growtlis, gummuta, chronic fibrosis or 
simple atrojiliy. In Addison’s original descrip- 
tion, ])ublislied in 1855, lie |ioints out that it is 
not necessary for both glands to be aff(‘ctfd for 
syinptoms of the disease to be })ro<luced. Of 
the 11 case.s on which his original description is 
based, in 7 both glands were affected, and in d 
only one. Tuhcrculosis was the lesion in 5 
cases, carcinoma in 3, fibiosis in 2, and an 
acute hajinorrhuge in 1. In other words, 45 per 
cent, of tli(‘ subjects of the disease, as originally 
de.scribcd, suffered from tuberculosis, and 27 
]M*r ccuit. from carcinoma. 

Tho symiitoms of Addison’s disease are 
believed to be duo to a hyjioadrenia. The 
deficiency of adrenuUu in the lilood-serum 
would account for the low blood -pressure. The 
effect of stimulation of tin* symjmthetic*. nerves 
supplying the stomach is to cause an inhibition 
of its niovemonts, and so lack of inhibition 
caused by deficiency in adrenalin might account 
for some of tlic gastiic disturbance. The 
muscular weakness may be due to a diminution 
in the glycogen supjdy to the muscles, owing to 
a liypoglycaunia, or to the fact that toxins 
)>roduced by contraction are not ueutrulizod by 
t he cortical secretion of the suprarenals. The 
])igmeutation may he due to an error of met- 
abolism whereby the final stages in wliich 
tyrosin i.*> conveited into adrenalin are not 
eonipleted and tyrosin and allied bodies now 
accumulate in tlie tissues. 

Deposition of melanin occurs, either in patches 
or universally distributed, especially on the 
fare and Imnds, in the axillae, around the nipples, 
navel, and in the pubic region. It is also found 
where there is cutaueous pressure, so that a 
zone may be seen corresponding with the site of 
the waist-band or of the garter, 'i’he mucous 
membranes of tlic mouth, conjunctivas, anus. 


and vagina may also show deeply pigmented 
spots. {See Pigmentation.) In some cases 
there are areas of leucodermia, and Addison 
noticed that not only the skin but the hairs 
growing from it arc sometimes bleached. 
There is great vascular asthenia, the heart- 
beats have diminished force, and palpitation 
is common. The blood-pressure is low, below 
100 mm. systolic pre^ssure, and often lower 
than 80 mm. The abdominal symptoms consist 
of some soreness in the epigastrium, together 
with severe and often persistent vomiting. 
The vomit is generally watery fluid, but 
in some cases is tinged with blood. Diarrhcca 
also is sometimes seen. The gastro-intestinal 
symptoms, although forming part of the re- 
cognized syndrome of the disease, are not by 
any means constant, and a case may proceed 
to its fatal issue without them. Although 
amemia was one of the features on which 
Addison laid stress, it is not really a common 
complication. 

The diagnosis in typical cases Ls not difficult, 
though the vomiting may suggest malignant 
diseasci of tlu^ stoinacli, the asthenia combined 
with pigmentation pernicious anaemia, and the 
discoloration of the skin any of the other 
numerous causes of j>igmentation. 

Malignant disenae of the stomach may be 
cx(‘Judod by lack of any confirmatory evidence, 
such us a pa1])ablc tumour, a dilated stomach, 
or juesenfjc of secondary deposits elsewhere. 
Examination of the stomach c.oiitents chemi- 
cally and bacteriologicjally, and an X-ray 
examination with an opaque meal, arc useful 
adjuncts. It must always be reinemhered, how- 
ever, tliat carcinoma vcntricu’ii and Addison's 
disease may be co(*.xiptenr/. 

Pernicious ancBmia is readily excluded by 
a blood-exaruination. 

The common causes of pigmentation can be 
recognized by their characteristics ; such are 
pregnancy, sunburn, drugs, abdominal growths, 
hsemochroniatosis, ochronosis, etc. {see Pigment- 
ation). The finding of a low blood-pressure 
is, generally, valuable confirmatory evidence of 
the presence of a suprarenal lesion. 

The prognosis is bad, nearly all the cases 
proceeding to a fatal termination within a 
period varying from weeks to several years. 
In one or two cases a recovery with apparent 
cure has been described. 

Treatment is unsatisfactory. Adrenalin may 
be administered by the mouth in the form 
of 10 20 min. of the l‘in-1,000 solution twice 
daily, or 2- 20 gr. of the desiccated extract of 
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the whole gland, three times a day. The 
effects of adrenalin administration are generally 
very transitory. Surgical procedures involving 
transplantation of the gland in man have not yet 
reached a stage to hold out hope of a cure, 
although it is possible that great advances may 
be made along these lines in the future. Apart 
from these specific measures, treatment consists 
in keeping tlie patient in bed and in relieving 
the symptoms as much as possible. The 
gastro-intestinal ones are often the greatest 
trouble, but in some cases the vomiting is 
rendered tractable by the use of ice internally 
or by the inhalation of oxj'gen at fre.quent 
intervals, as for ten minutes every hour. 

Other conditions in which there is hyj»o- 
aclrenia do not form so distinct and unmistak- 
able a clinical entity as we niet‘t with in 
Addison’s disease. 

Thus, in certain cases of congenitjil hydro- 
cephalus a comjiletc absence of the medulla of 
the suprarenals has been found. 

Infantilism may be associated with a diminu- 
tion in the amount of the suprartmal c.ortex, 
which, as we have seen, normally forms the 
greater part of the gland. 

In some of the acute fevers, such as diphtheria, 
typhoid, scarlet fever, and cholera, it is believed 
that the manifestations of cardio- vascular in- 
sufficiency are due to a hypoadrcnia. 

Sudden death in status lymphaticus has also 
been attributed to a hypoplasia of the supra- 
renals, and a similar condition lias been de- 
scribed in osteomalacia, the pernicious vomit- 
ing of jn-egnancy, and rickets. Finally, it is 
possible that some types of neurasthenia are 
caused by a functional disturbance of the 
suprarenals, whereby their internal secretion is 
diminished in amount. The various conditions 
that are from time to time d<*scribcd as due 
to suprarenal hyjioplasia have been mentioned 
to emphasize what far-reaching results may 
possibly result from endocrine-gland derange- 
ment, but clear, striking, and emphatic proof 
is not forthcoming even to the extent that it is 
in Addison’s disease, and the matter is largely 
one of si)eculation. (j p;, Bkau.mokt. 

SURGICAL H/EMORRHAQE(&ec Hemor- 
rhage, Surgical). 

SURGICAL KIDNEY (see Fyelonkfhbitis 
AND Pyelitis). 

SURGICAL SHOCK (see Shock and Col- 
lapse). 


SWEAT-GLANDS, AFFECTIONS OF 

SWALLOWING, DISTURBANCES OF. 

— Swallowing may be affected by any disease 
that narrows the pharynx or cesophagus, as 
stenosis or a tumour. Occasionally pharyn- 
g^l spasm, either reflex or functional, interferes 
with the passage of food, but the most common 
cause is palsy of the pharyngeal muscles. Thcsi» 
are innervated through the pharyngeal plexus 
by branches of the vagus and glosso-pharyiigeal 
nerves. 

Unilateral palsy rarely produces serious 
symptoms, but complete bilateral palsy may 
make it impossible for the patient to ingest 
any solid food ; drink and semi-solids are as 
a rule more easily taken. There is always 
a danger in such cases that particles niay 
enter the lungs and produce an aspiration- 
pneumonia. 

Bilateral palsy is generally duo to bulbar 
disease, and especially to the chronic nuclear 
degeneration that is a part of bulbar paralysis. 
The nerves of both sides may also be injured by 
meningitis or malignant growths at the base of 
the skull ; they are often involved in dij)!!- 
theritic neuritis. If the cause cannot i)e 
removed, the treatment must bo symptomatic; ; 
the nasal or msophagoul tube should he used 
when the })atient cannot take siillicient nourish- 
ment, or when there is danger of food eiitcuiiig 
the larynx. 

Pharyngeal sj)asm is generally hysterical ; it 
is intermittent, and usually dependent on 
external circumstances, as com]>any that 
excites emotion or suggests s^^inpatliy. It is 
also a prominent symptom in tetanus and 
hydrophobia. Gordon Holmes. 

SWEAT-GLANDS, AFFECTIONS OF.- 
Hyperidrosis, cxcessivti sweating, is a tenn 
that may be ajiplled to the gcmctral sweating of 
fevers, but is better restricted to local forms, 
such as those oc;curring in tiie axillse, or on tlio 
palms and soles. Gtmeral abnormal 8tat(\s 
such as alcoholism, neurasthenia, and obesity, 
or the taking of arsenic, are important causal 
factors. Unusual tyjies of regional sweating 
are also met with in certain diseases of th<; 
nervous system. When the condition is limited 
to the palms or soles, a very considerablci dcjgrcse 
of discomfort may be cxjierienced. Not rmly 
are the affected parts constantly moist or even 
wet, but maceration of the skin takes jilace 
with accompanying liability to secondary 
infection and dermatitis. In hyperidrosis of 
the palms and soles this is so common as almost 
to constitute a jiart of the affection. The type 
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SWEAT-GLANDS. AFFECTIONS OF 

of hyperidrosis affecting the axill» is relatiTely 
common in women. In treatment, consider- 
ation shotdd first be given to any general 
abnormal state, such as obesity or alcoholism. 
Local treatment comes next, dusting powders 
or astringent lotions being employed. A suit- 
able powder is salicylic acid 15 gr., boric acid 
30 gr., starch 1 oz. ; a lotion, tannic acid or 
alum 2 per cent, in watery solution. The 
administration of belladonna or atropine in 
therapeutic doses has been recommended, but 
can only be a temporary measure. Crocker’s 
plan of giving a teaspoonful of precipitated 
sulphur in milk twice daily is sometimes 
successful but is apt to cause purging. Macer- 
ation and infection of the skin is best treated 
by baths of a mildly antiseptic type, such as 
the boric-acid bath, followed by the application 
of a weak antiseptic ointment — ^for example, 
ammoniated mercury 1 per cent., or ichthyol 
4 per cent., in zinc ointment. Flat-foot when 
present should be rectified. Hyperidrosis of 
the axilla) is diminished and sometimes cured 
by irradiation with X-rays, a full pastille dose 
being given, suitably screened, and repeated if 
necessary after a sufficient interval. Tempor- 
ary relief iruy be obtained by the application 
of a sponge previously wrung out in very hot 
water. 

In bromidroiis the sweat becomes very 
offensive. This condition is usually limited to 
the feet, but occasionally may affect the 
axillae or the perineum. There is usually 
accompanying liyperidrosis, the boots and 
stockings thus becoming fouled, and the skin 
iiiacerated and infected. Treatment demands 
the most scrupulous cleanliness ; the stockings 
should be changed frequently and the feet 
washed Jiight and morning. If before being 
worn the stockings are soaked in saturated 
solution of boric acid, and allowed to dry, it 
will be found that the offensive odour is con- 
siderably diminished. The condition usually 
demands foot-baths, of boric acid in mild, and 
of potassium permanganate 1 in 1,000 in severe 
cases. Friction with alcohol is often useful, 
osfHScially when the feet are cold and congested. 
The methods recommended for hyperidrosis 
should also be employed. 

AnMroiit is a morbid state in which the 
secretion of sweat is greatly diminished or is 
absent. It may occur as a part of some other 
disease — ^for example, diabetes or ichthyosis — 
or it may be congenital, due to some develop- 
mental defect. When Anidrosis is not merely 
a symptom, Turkish baths, massage, radiant 


heat, or other measures designed to encourage 
sweating may be employed. 

Under certain conditions a coccal infection of 
the sweat apparatus takes place : to thu the 
name hidrotadenitit is given. This infec- 
tion occurs in the axillary region, giving rise to 
globular swellings the size of a pea or a marble. 
Spontaneous abrorption may take place, or pip 
may form. The condition resembles and is 
often mistaken for furunculosis, and treatment 
is the same as for that affection. 

In fevers, and particularly in acute rheuma- 
tism, tiny, very superficial vesicles may de- 
velop as the result of a process of splitting of 
the homy layer of the epidermis. This affec- 
tion, to which the name sudamina is given, 
is of no importance and demands no special 
treatment. 

Besides the above diseases, there are certain 
rare disorders of the sweat apparatus of which 
brief mention may be made. In hidrocyi* 
toma, tense, deeply seated vesicles arise on the 
face. Women of 40 years and upwards are 
affected. The eruption is persistent, but 
causes little or no inconvenience. Treatment 
consists in j>uncture of the vesicles, the clear or 
opaline fluid being allowed to escape. The 
name granulosis rubra nasi is applied to a 
form of hyperidrosis limited ordinarily to the 
tip of the nose, which becomes red, papulated, 
and beaded with tiny droplets of clear fluid. 
The condition begins in early life and continues 
for many years uninfluenced by treatment. 
It may disappear spontaneously. 

H. MacCobbiac. 

8YC08I8, COCCOQENIC. A chronic 
pustular folliculitis and ])erifolli(Juliti8 of the 
beard and moustache, due to infection by 
staphylow)cci. 

Etiology and pathology. — The disease 
occurs in adult males, especially in those who 
are shaved by barbers. An analogous con- 
dition may affect the eyebrows and eyelashes 
and scalp or other hairy parts in both sexes. 
The disease generally begins as an impetigo, 
and infection may be due to the barber’s 
brush or be set up by a purulent discharge 
from the nose or ear or a suppurative lesion 
in some other part of the body. When the 
upper lip is affected the cause is generally a 
chronic rhinitis. Staphylococcus aureus and in 
some cases . Staphylococcus albus can be culti- 
vated from the lesions. These organisms gain 
access to the hair-follicles, in which they set up 
suppurative inflammation, with the formation 
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of a small pustule around the hair. The hair 
itself is not destroyed and can be easily ox- 
tracted, showing a swollen gelatinous root- 
sheath. Papules and nodules are interspersed 
with the pustules, and there is often considerable 
interfollicular inflauunation. 

Diagnosis. — The diseases most likely to be 
mistaken for sycosis are ringworm of the beard, 
impetigo, and eczema. Ringworm tends to 
form circular patches or rings in the early 
stages ; short, greyish broken hairs can usually 
be detected, and these will show under the 
microscope the characteristic mycelial chains 
within the hair ; sometimes thick nodular 
kerionic masses are formed. Impetigo is more 
superficial, showing large yellow crusts not 
confined to the follicles, and will probably 
have a short history. Eczema is characterized 
by vcisicles and serous crusts affecting the 
interfollicular skin and coalescing lo form 
large areas extending beyond the hairy jiarts. 
There is a form of sycosis termed “ lujioid ” 
which spreads slowly at the margin and (;om- 
ple.tely destroys the hair-follicles, leaving a 
superficial scar ; this must be distinguished 
from syphilis^ in which there is more infiltration 
and ulcerai ion beneath the crusts, and from 
Inpm by the j)re8ence! in this disease of the 
so-called apple-jelly nodules. 

Prognosis and treatment. -Sycosis is one 
of the most refractory of skin diseases, and 
sometimes persists for many years. Epilation by 
forceps has now been superseded by the X-rays, 
but although an immense amount of benefit 
may result from this method, the disease has a 
great tendency to relapse, since some cocci are 
left behind in the follicles and it may be 
necessai^ to repeat the epilation process imtil 
the hair-follicles are completely destroyed, 
with a risk of producing atrophy and telangiec- 
tasis of the skin. A preliminary epilation by 
X-rays, and even an application short of that 
required to produce epilation, will considerably 
assist in the removal of the siippurative 
folliculitis, and the treatment can then be 
continued with the application of mild anti- 
sex)tic lotions and ointments such as a weak 
perchloride of mercury lotion and dilute nitrate 
of mercury ointment. An attcmj)t may lie 
made to raise the resistance of the patient s 
tissues to the staphylococcus by the adminis- 
tration of a vaccine — preferably autogenous, 
beginning wdth doses of about 100 millions 
repeated every ten days, and increased to 
1,000 millions according to the response. This 
treatment is seldom curative, but is a useful 


adjunct to other measures, and may be com- 
bined with X-ray treatment. Intramuscular 
injections of colloidal manganese and stannoxyl 
by the mouth also help to control the pustu- 

S. E. Dokk. 

8Y008I8, TINEA {see Ringwobii) 

8YMBLEPHARON (see Eyet^tos, Affec- 
tions of). 

8YMIVIETRIOAL QANQRENE (see Eay- 
naud’s Disease). 

8YMPATHETIC NERVOU8 8Y8TEIVI 

(see Vegetative [Sympathetic and Paka- 
SYMPATHETTC] SySTEM). 

8YMPATHETIC OPHTHALMIA (see 
Uveal Tract, Affections of). 

8YNCHY8I8 8CINTILLAN8 (see Vit- 
reous, Affec'ptoxs of). 

8YNCOPE. Etiology. — 8yn(‘.opal attacks 
are the direct result of an inadequate supply of 
blood to the brain. Tho outcome of such a 
condition is faintness, or even complete loss of 
lumsciousncss, with the result that the patient 
(5ollaj)ses and sinks to the floor. The horizontal 
j)Osition restores the blood su])ply to the brain, 
and consciousness gradually returns. 

It is not unusual to find that several members 
of the same family are afflicted with a liability 
to faint. Th(5y all ]) 08 sess an unstable vaso- 
motor system, and mi uncommonly Ihis 
liability has existed since, c.hildhood. 

Some j)ersons feel faint on suddenly rising 
from a recumbent posture : their iinj)aired 
vascular tone fails to meet the sudden demand 
made upon it, tlui requisite vaso-constriction 
in the limbs and abdomen is sluggish, aud tlio 
blood collects in tluise areas, with a resultant 
drop in blood-pressure ; the brain is imperfectly 
suj)plied, and a feeling of faifitness or actual 
syncope ensues. 

The safue tendency is seen after a long illnc^ss. 
During convalescence the vaso-motor torn*, is 
only gradually regained. Owing to the same 
cause, even in the apjjarently he,althy, the 
upright position, especially when the body is 
motionless, is sometimes followed by faintness. 
This happens when, for example, ladies are 
liaving (jlothcs lilted on at tlu^ tailor's. 

A mental shock or emotional disturbance, 
the sight of blood, a disagreeable smell, or 
other stimuli of comparable nature may cause 
Sjmcopal attacks, and the slight degree of 
discomfort and mental anxiety as.sociated vrith 
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being vaccinated or receiving a hypodermic 
injection may be an adequate stimulus. Severe 
pain, as in colic or angina, is sometimes followed 
by faintness ; in such cases it is probable that 
vagal stimulation is the dominant factor : the 
heart acts inadequately, the rate is diminished 
and the blood-pressure fails. 

Probably the loss of consciousness associated 
with surgical shock is of a different nature. In 
such cases there appears to be stagnation in 
the capillaries, and only a fraction of the blood 
in the body is actually in currency. In these 
cases of surgical shock the abdominal veins are 
not engorged. 

Syncope is sometimes associated with a 
diseased or degenerated myocardium, and 
patients suffering from advanced arterio- 
sclerosis or aoHic- disease are liable! to temporary 
loss of consciousness. 

Syncojie may lie due to haemorrhage, and 
sonu!f.inics is the chief signal pointing to internal 
bleeding,, as in cases of peptic ulcer. Syncopal 
attacks arc also common in Addison’s aiuemia, 
where the blood-jiressure is extremely low. 
They are sometimes due to excessive smoking. 

Recurrent synco])al attacks occur in Stokes- 
Adains disease. Such jiatients are liable to 
f.<!!nporary cessation of ventrienlar systole. 
When the ventricles nunain in diastole for u 
longer period than ten or twelve seconds, eon- 
Kciousness is lost, to Ix! regained when the 
ventricles resuine their activity. 

Jn attacks of auricular llutter and jmroxysmul 
tachycardia the A’entricular rate may be so 
raj)id and ineffectual that the brain docs not 
retjeivo a sutticicuev of blood, and syncope 
results. A similar condition sometimes ensues 
duciiig a ]»aioxvsm of auricular fibrillation. 
Fainting from these conditions is fortunately 
ra re. 

Symptoms.— Kveryoue is familiar with the 
syin])tonis and the outward appearances of a 
syncopal attack. A scMist* of limpness and 
giddiness, with naus(*a, is often the first indica- 
tion. The colour leaves the patient’s face and 
is succeed(‘d by a deathly pallor of greenish hue, 
and a clammy sweat a})])(!ar8 on the skin. If 
the condition is recognized at this point and 
adequate measures are taken, recovery mav 
be rapid, otherwise faintness may jmss into 
unconsciousness. The body is flaccid, the 
pulse slow and almost imperceptible, and 
the respirations may be shallow and sighing. 
Gradually the jnilse returns, and with it 
consciousness. Vomiting and diarrheea are 
occasional features in the recovery, and are 


suggestive of a vagal origin. For some hours, 
or even days, the patient feels limp and useless 
and without energy ; the return to normal is 
gradual. 

Treatment. — ^When the early signs of 
approaching syncope arc observed the patient 
should lower his head, tie his boot-lace, or 
perform some other action necessitating bend- 
ing. In this way the large venous cistern in the 
aMomen is pressed upon, and blood is forced 
into the right side of the heart, and so into the 
arteries. If this is not sufficient to restore 
cerebral circulation the patient must be laid 
flat on a couch, pressure applied to the abdomen, 
and the feet placed on a higher level than the 
head. Smelling salts to the nose and friction 
of the hands and prsBcordium are also aids to 
recovery. 

As consciousness returns, the face regains its 
colour with the improvement in the force of the 
heart, and the pulse becomes more normal ; but 
it is not wise for the patient to sit up too soon 
after an attack. The complete recovery of the 
vaso-motor tone is gradual, and another attack 
of syncope is easily induced. 

When pain is the cause of syncope, morphia 
must he exhibited. 

For those who arc liable to faint, general 
measures should be taken to improve the vaso- 
motor tone, su(*li as a cold sponge-down in the 
morning, the daily performance of exercises in 
wbich rubbing of the skin plays a part, or 
which tend to increast! the muscular tone of the 
abdominal wall, and participation in games 
played in the ojioii air. 

If antemia is present, a prolonged course of 
iron and arsenic, hiasion’s syrup or other 
haematinie is indicated. 

When some definitely abnormal cardiac 
rliythm, such as paroxysmal tachycardia, is the 
cause of syncopal attacks, appropriate treat- 


ment is indicated. 


John Hay. 


8YNOVITI8. — lufiammation of the eynovial 
membrane lining a joint. 

Etiology. — Synovitis may be {a) traumatic, 
due either to direct injury or to a sprain or 
sudden wrench, (b) bacterial, or (c) toxic. 

Many bacteria or their toidns may cause 
synovitis. Thus it may be due to the gono- 
coccus, the spirochaete of syjihilis, the tuWde 
bacillus, the toxins or bacilli of dysentery, of 
rheumatism or rheumatoid arthritis, etc. ^ptic 
organisms usually cause suppuration, but sepsis 
of the end of a bone may set up a serous 
synovitis of the adjacent joint. 
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Pathology. — The E^ovial membrane is in- 
flamed, and a clear yellow fluid accumulates in 
the joint. In long-standing cases the ligaments 
may become relaxed. Lymph is sometimes de- 
])03ited, and adhesions may form. 

Symptomatology. — Tiiore is a swelling of 
the joint (jorresponding to the extent of the 
synovial cavity. When the amount of fluid 
is considerable, fluctuation may '])0 obtained, 
swelling of the joint corresponding to the extent 
of the synovial cavity. When tlie amount of 
fluid is considerable, fluctuation may be ol>tained, 
and in the knee-joint the j)atella may be 
“ tapped ” against the femur. Pain is severe 
in acute cases, but in chronic synovitis is almost 
absent. In acute cases the movements of the 
joint are imi)aired, in chronic they are often 
quite free. Aspiration under antiseptic pre- 
cautions proves the presence of a clear efliision. 

Diagnosis of the presence of s 3 rnovitis is 
easy, but, in the absence of traumatism, its 
cause is ofttui difficult to detennirio, though by 
a process of exclusion this is usually possible. 
An X-ray ]>Jiotograj»h should be taken to 
detect fracture oi- dis(»asc of bone, tlic Wasser- 
mann reaction carried out, and one or other 
of the tuberculin tests performed, while the 
urethm, the buccal cavity and accessory sinuses, 
and any other ])ossible focus should be examined 
for sepsis. 

Treatment. Traumatic synovitis. — 'Flic 
ini mediate indications are to relieve ])aiii, 
prevent and subdue swelling, and determine 
whetluT any more seiious lesion is pres<mt. 
For tlie last purpose a radiogram is m^cessary. 
Pain is relievtjd by resting the limb in a position 
whicli is most comfortable to the ])atieiit. In 
most cases partial flexion of llic joint is the best 
attitude, and may be maintained by a suitable 
splint. Evaporating lotions or fomentatioTis 
may sometimes alleviate pain. If necessary, 
aualgesi(%s (asj)iriii. plieiiacetin, etc.) may be 
administered. Swelling is ])rev<*iited or dimin- 
ished by firm ])ressure of a s<*iiii-elastic (e.g. 
domett) bandage apjilied evenly over wool or 
gaiug<*e tissue around tlie joint. The wool 
and bandage should lie riMiioved at least once 
each day and gentle massage ])erformed. 
After three or four days, or wlien the swelling 
has subsided. v(‘ry g<*ntle active movements 
of the joint may be jierniitted. The massage 
and inovemenls must be restricted or stopped 
if ])ain or swelling follows. Jt is inadvisable 
to iinmoliilize the joint wdth splints for more 
than a few days. If the effusion distends 
the joint so as to cause great pain, aspiration 


with strict antiseptic precautions will cause 
relief. 

Bacterial and toxic synovitis. — ^Here the 
main indication is to treat the cause, whether 
it be rheumatism, syphilis, gout, gonorrheea, 
tubercle, sepsis, or any other disease. Local 
treatment consists in rest maintained by 
splints or by bandaging to a pillow, in applying 
fomentations for pain, and in aspirating tbe 
fluid if necessary. 

Chronic synovitis.— Any form of synovitis 
may become chronic. The main principles of 
treatment are to a]>ply firm pressure by wool 
and bandage*, or by strajiping, to cause counter- 
irritation by ajiplying Scott's dressing or by 
painting with tincture of iodine, to .asjflrale 
the fluid wium n(*cessarv, to prevent adhesions 
by massage and jiassive movements, and to 
avert renew'al of inti'c.tiou by treating the 
CAiisc*. O|)(‘ration is necessary if the*, causes is 
a mceJiaiiical one, e.g. a loose cartilage, W'hich 
so freepiently causes synovitis of tin* knee. 

ZACirAllY Cui'K. 

SYPHILIS. — A sjiccific disease due to entry 
of a micro-organism {SpiroHVVKi jmlUthnti) into 
the tissues, citlu'r by inoculation into the skin 
or mucous membrane (acquired syphilis) or by 
transmission in niero (congenital syphilis). 

AoQUiKiii) Syciffus 

111 acquired syj»hilis a primary sore (b‘velo])S 
at the site of moculatior* and is follow^ed m 
a few weeks by lesions of the skin, mucous 
membranes, subcutaneous tissues, muscles, 
bones, viscera and central luirvons system, 
which, at first ge.iieralized, and individually 
small (se.condary stage), reeur again and again 
at varying intervals throughout the patient’s 
life. Facli recurrence tontls to be more and 
more localized and the lesions conqiosing it to 
be larger and more deeply embedded. After 
many years, degeneration of the parenchyma 
of the brain (general paresis) or of the spinal 
cord (tabes d<»rsalis) may develo]); these r<*- 
mote effecis of syphilis arc eoiisidert*d in 
Ckuebro-stmxal SypHiua and other articles. 
From an early stagci the blood-scrum shows 
a peculiar propcirty (Wassennann reaction) 
which persists until the disease is eradicateil. 
Any or all manifestations after the ]»riniary 
may be omitted, and very occasionally no 
piimary lesion appears. In congenital syphilis 
the systemic disease is the first manife.statioii. 

Etiology. — The specific micro-organism was 
discovered by Schaudinn in 1905 and named by 
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him Trefponema pallidum, 'Subsequently this 
was changed to Spirochmla paUida, but more 
recently C. Dobell has advanced reasons, ac- 
cepted by the Medical Research Council, for 
naming it Spironema pallidum. 8p. pallidum 
is a minute corkscrew-like organism vary- 
ing in length from 5 24 /i (average 8-10 ;i) ; 
its diameter is ^ the distance between 
individual coils is 1 ii, and the depth of each 
coil is 1 fi. Owing to its low refractility it re- 
quires for its demonstration in fresh specimens 
a special form of sub-stage condenser (dark- 
ground illumination). This is the most practi- 
cal method of demonstrating 8p. pallidum^ and 
under it the orgaiiism appears as a bluish-white, 
clean-cut, very delicate spiral, which is very 
active in its own ground but slow in mov- 
ing from place to place. It alternately con- 
tracts and expands its coils, bends into loops, 
or forms itself into a right angle. It stains 
with considerable difficulty, the most usual 
methods employed being a modification of the 
Itomanowsky stain, such as the Leishman or 
the Giemsa, which stains it rose-pink, or some 
method in whi(jh silver nitrate is employed, 
such as Fontana’s stain, by which it is stained 
black. By one or other of these methods 
it has been demonstrated in every syphilitic 
lesion, including tlie brains of general paralytics, 
and ite etiological connexion with syphilis has 
been jirovod experimentally on animals by 
Motchuikoff and Boux and numerous other 
workers. 

The organism was cultivated first by Noguchi, 
who showed that it is an anaerobe. It is purely 
a jiarasitc, having a life of only a few hours 
under natural conditions outside the body, 
though, scaled under a cover-slip, I have seen 
a specimen retain its activity for as long as six 
weeks. It is killed at once by drying and by 
the application of muc.h feebler antiseptics than 
suffice to destroy ordinary pathogenic organisms. 

The usual method of transmission is by 
sexual intercourse. It docs not seem necessary 
for the person transmitting the disease to be 
suffering at the time from syx)hilitic lesions of 
the external genitals. At least, this appears to 
be the case when men convey the infection, and 
it is clear that, in the earlier stages of the 
disease at any rate, the semen contains the 
virus. Tlie period during which a person 
suffering from syphilis is liable to convey the 
disease by sexual intercourse varies ; after the 
second year the chances diminish, and it is 
very unusual for infection to be passed on in 
this manner after the fifth year. There is no 


doubt, however, that infection can be trans- 
mitted to the foetus by an infected mother up 
to a much later period, and cases have been 
cited in which syphilis was thus conveyed as 
long as eighteen years after infection of the 
mother. Accidental infection occurs by con- 
tamination of any minute abrasion with secre- 
tion from a syphilitic lesion. Those lesions 
which are richest in spironemes, such as the 
primary sore and the early secondaries, are the 
most dangerous from this point of view. As 
the age of the infection increases, it becomes 
increasingly difficult to discover 8p, pallidum 
in the lesions, and although it is possible to 
infect an animal with secretion from later or 
tertiary syphilides, the chances of conveying 
the disease at this period by ordinary social 
intei course are extremely slight. Even in the 
earlier stages, in spite of the fact that con- 
tamination of an abrasion with the virus 
received direct from an early syphilitic lesion 
(teeming as these*, usually arc with spironemes) 
almost invariably results in infection, the 
chances of accidental infection by ordin- 
ary social intercourse must be very slight; 
hence the very low proportion of extragenital 
chancres. The explanation probably lies in 
the low resistance of the virus to external 
conditions. These facts are often forgotten by 
many who appear to think that a syphilitic 
patient is rather more dangerous t^n one 
suffering from plague or smallpox, and that 
the room which he has inhabited must be dis- 
infected with particular thoroughness. 

Invasion of the tissues. — Although a 
number of days elapse before a visible lesion 
appears, within a very few days after infection 
histological examination of the tissues at the 
site of inoculation shows that changes are 
already commencing, and animal experiments 
have demonstrated that, by this time, the 
virus has spread throughout the body, infect- 
ing particularly the spleen, bone-marrow and 
te.sticles. The rapid spread of the spironemes 
to the deeper tissues is shown by the fact that, 
although it is a very delicate organism, the 
local application of antiseptics to the site of 
inoculation has succeeded in preventing in- 
fection of monkeys only up to eighteen hours 
after inoculation (sec p. 312). No protective 
vaccine has been discovered, but Magian has 
succeeded in preventing syphilis after experi- 
mental inoculation of a man by injecting 
salvarsan intravenously. 

Pathology. — The syphilitic lesion of every 
stage is a granuloma composed of an exudate 
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of plasma celb and lymphocytes around the 
parasitic focus. Begaiding this exudate as the 
reaction of the tissues to the toxins evolved by 
the virus, we may explain the differing clinical 
appearances described below, which character- 
ize the successive recrudescences of activity of 
the \’irus, by the increasing sensitiveness of the 
tissues. As we have seen, syphilis is a disease 
in which there are alternate periods of activ- 
ity and quiescence. In an uncured case the 
periods of quiescence are probably only appar- 
ent, as is shown by the fact that the blood 
serum gives the syphilitic (Wassormann) re- 
action when no other signs of disease are 
apparent. It seems probable that, at these 
times, the virus is giving ofi enough poison to 
produce the reaction, but insufficient to cause 
the tissues to react grossly. The tissues are 
resisting, but the effect of the struggle on them 
is shown when the 8j)ironoines temporarily 
gain the advantage and, presumably, give off 
sufficient toxin to provoke a gross tissue re- 
action. The response of the tissues is the 
greater the older the infection ~i.e. the longer 
the virus has been acting on tiiem. Thus, if 
oiu* were to obtain secretion from (i) a small 
head, (ii) a secondary papule when the infection 
was about three months old, and the same size 
or bigger, and (iii) a large tertiary lesion say ten 
years old, in the first specimen would be found 
a large number of the spironemes, in the second 
only a moderate number, and })robably none 
would be found in the third. Early in tiic dis- 
ease, then, a large numb(?r of organisms i)roducc 
only a small J(ision, a little later a moderate 
number i)roduce a moderate lesion, and still 
later a very small number produce a very large 
lesion. Uistologicuilly, all the lesions arc tlic 
same ; the difference is in their size and their 
subsequent course. 

An imj)ortaut feature of the action of 
'pallidum is its effect on arteries. The organism 
has a predilection for the perivascular lymph 
spaces, and acts particularly on the vasa 
vasorum. The result is degeneration of the 
arterial coats and thrombosis of such small 
arteries as the vasa vasorum and vessels in- 
volved in syphilitic granulomata. In the case 
of larger arteries the middle coat becomes 
infiltrated and the internal undergoes com- 
pensatory thickening (endarteritis obliterans). 
The general effect depends on the artery, 
which may dilate with a resulting aneurysm, or 
may gradually become occluded. Ulustrations 
of this are seen in aneurysm of the aorta and 
other large arteries, and in thrombosis of 


cerebral, spinal and coronary arteries. In the 
case of the primary lesions the occlusion of 
arteries may result in failure of antisyphilitic 
remedies to reach the parasite in the depths of 
the lesion, and it is now" a fairly common 
occurrence for these to reawaken months after 
all signs of the disease, even the blood reaction, 
have disappeared and to give rise to a lesion at 
the site of tlie primary sore w"hich approaches 
in clinical characters that of a tertiary lesion 
(recurrent cJiancre), In tertiary lesions the cut- 
ting off of nutritional supplies to the centre 
leads to necrosis ' and liquefaction. This is 
seen in the clean-cut ulceration which charac- 
terizes tertiary syphilitic granulomata. If bone 
is involved in the tertiary gumma it may 
necrose throughout as in thv. flat bone^, or only 
partially as in the long bones. Where necrosis 
does not occur the granulomatous tissue of a 
syphilitic lesion tends to become more and 
more fibrous, though at the same time natural 
forces work towards its removal. TJicre is, so 
to speak, a race between the two ])roce8Scs. If 
the amount of exudate is comparatively small, 
as in some, primary and in ])ractically all 
secondary lesions, tlui exuded (UiUs are practi- 
cally all removed. If the exudate is a large 
one, a considc^rable j)roj)ortion of it may reacli 
the fibrous stage and become very resistant to 
absor])tion before the natural scavengers have 
had time to remove it. Thus many primary 
lesions marked by scars, of cartilaginous 
hardness, for years afterwards, and guminata, 
their centres having li(ju« :icd, may be enclosed 
by dense conne(;tive tissue. lione gunimata, 
in fact, are often ringed by heaped-up bone of 
ivory liardness. 

The ohangijs which occur when the paren- 
chyma of the central nervous system is in- 
vaded are described in Crrebuo - spinal 
Syphilis. 

Primary Sore and early course.— Tlic in- 
cubation period varies from a minimum of 
about ten to a maximum of about sixty days, 
with an average of four to five weeks, and is 
succeeded by the appearance of a small papule 
at the site of inoculation. This quietly en- 
larges to a round or oval sore about the size of 
a threepenny-bit (Plate 34) ; the centre usually 
becomes eroded or perhaps more deeply ulc«5r- 
ated, and the broken surface is surrounded by 
a dull-red areola varying in width from I to 
2 or 3 millimetres. A characteristic of great 
diagnostic importance is that, extending be- 
yond the confines of the sore, the tissues are 
indurated and matted wdth the sore into a 
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button of indianibbei-like consistence. With 
age this induration becomes more and more 
pronounced until, in the case of some j)rimary 
sores, the feeling on palpation is as if there 
were a button embedded in the tissues. The 
sore does not bleed easily when scraped, but 
serum oozes freely from it and this serum 
usually teems with the spironemes of the 
disease. The sore is comparatively painless. 

Those are the main characteristics of all 
primary syphilitic sores ; the individual features 
vary in iirominencc with the site. Thus the 
most indurated are those on the under-surface 
and mouth of the prejmee, where apparently 
the process has an opportunity of extending 
deeply as well as superficially. The induration 
of a sore at the reflection of the prepuce on to 
the corona glandis results in a very character- 
istic appearance ; when the prepuce is retracted 
the lesion flicks over like a plate turning on 
its edge. Induration is easy to elicit in sores 
affecting one wall of the fossa navicularis, 
wliich then feels as if a tiny, hard plate were 
embedded in it. In primary sores of the 
glans itself induration is difiicult to elicit, 
owing to the tightness of the tissues, but the 
sore is easy to recognizci by its dull-red areola, 
glistening surface, even contour, eroded centre, 
and indolent progress. Primary sores of the 
skin do not usually feel so definitely indurated 
as those of the under-surface of the prepuce, 
and are usually covered by a dark scab. They 
arc readily recognized by their cvenly-round or 
oval contour, the depth to which the underlying 
tissues are matted, and their indolence. Ulcer- 
ation is usually a more promineut feature of 
sores affecting the under-sui-face of tlie pre-. 
]»u(^c than elsewhere, save, perhaps, the lip 
and tonsil. Almost all primary sores are com- 
paratively painless, but when affecting the 
terminal phalanx of a finger or thumb they may 
give rise to excruciating pain ; this, no doubt, 
partly accounts for the fact that primary sores 
in this situation are so often diagnosed as 
whitlow. The primary sore affecting the pre- 
puce, the skin of the i)enis, or (especially) the 
female labia may be accompanied by a toughly 
indurated oedema of the affected parts by which 
it may be entirely obscured ; the colour is 
somewhat livid. 

The coiu-se of the primary sore varies greatly. 
In some cases the lesion is fleeting and apt 
to pass unnoticed. The history of a sub- 
stantial pro|K)rtion of cases of tabes and 
gweral parens is that the initial lesion was 
either unnoticed or ivas very trivial. Apart 


from the neglect of treatment to which this 
may give rise, it is possible that the virus which 
enters without causing a great local reaction 
may thereby gain more easily a footing in the 
parenchyma of the central nervous system. 
The ordinary sore which remains untreated 
lasts for a month or longer, and long after the 
erosion has healed over, a button of indurated 
tissue may remain to mark the site. Weeks or 
months later the sore may break down again, 
the resulting lesion approaching then more 
closely to the characters of a tertiary ulcer. It 
is probable that in these cases the spironemes 
buried in the depths of a mass of granulomatous 
tissue composing the lesion have gradually re- 
awakened to activity. When a sore becomes 
infected by secondary organisms, ulceration is 
a more prominent feature, and in rare in- 
stances the ulceration is phagedenic. In sucli 
cases tJie surrounding tissues very rapidly be- 
come black and necrotic, and the resulting loss 
of tissue may involve large portions of the 
external genitals. 

Shortly after the appearance of the primary 
sore the nearest lymph-glands often become 
painlessly enlarged, and in the case of the penis 
the lymphatics running from the sore can fre- 
quently be felt below’ the skin. The affected 
glands may reach a large size, bulging out the 
overlying skin, and this, with the fact that 
there is no reddening of the skin or other sign 
of acute inffammation, is often sufficient to 
give the clue to the nature of the sore on 
which it depends. Syphilitic buboes do not 
usually suppurate, but may do so if the sore has 
become contaminated by secondary organisms, 
so that suppuration should not weigh heavily 
against the diagnosis of syphilis. A week or 
so after the local lymph-glands have begun to 
enlarge there is universal adenitis, which can 
be appreciated by palpation, particularly of 
the cpitrochlcar, axillary, and cervical glands 
About this time, or when the sore is about 
fifteen days old, the blood serum usually gives 
a positive Wassermann reaction. The per- 
centage of cases in which this reaction is given 
increases with the age of the disease until the 
outbreak of the skin lesions whicli manifest the 
next or secondary stage, rractically 100 per 
cent, of patients in the secondary stage give a 
positive Wassermann reaction. Strictly speak- 
ing, the secondary or generalization stage of 
syphilis begins with the first appearance of a 
positive Wassermann reaction, but it is still 
usual to date it from the first appearance of 
generalized skin lesions. 
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Diagnosis of the primary lesion. — 

The guiding characteristics by which primary 
syphSitic sores are distinguished from others 
are the incubation period, colour, indolence, 
comparative painlessness, slighter tendency to 
bleed, indolent enlargement of neighbouring 
glands, and the presence of Sp. pallidum in the 
serum that oozes from the sore. The length of 
incubation period is a guide only when the 
patient has not been exposed to infection for 
over ten days. 

Of sores which may appear on the genitals, 
herpes may occur at any period and so appear 
to have a long incubation period, but the 
individual herpetic sore is pin-head in size and 
very su[>erficiul, looking as if the top quarter 
millimetre of tissue had been clearly j)unched 
out. Usually herpetic lesions are multiple and 
fairly closely set, so that, when the tops of the 
minute blisters have been rubbed off, a com* 
posite lesion is seen made up of a number of 
minute circles or of segments of circles. Herpes 
is not accompanied by induration or enlarge- 
ment of neighbouring glands, and is usually 
attended by some degree of irritation. 

Chancroid has an incubation period of only 
a few days ; the sore is of a more inflammatory 
nature, being undermined and more definitely 
ulcerated, with a sloughing or a worm-eaten 
base. The edge is merely tipped vdth red, and 
that of a shade which is much brighter than the 
areola surrounding a primary syphilitic sore. 

It should always be remembered, however, 
that a sore may begin as a chancroid and take 
on syphilitic characters afterwards, owing to 
mixed infection and the different incubation 
periods of the two types of sore. It may 
thus happen that a case of mixed infection is 
dismiss(!d at once as chancroid owing to its 
having the characteristics mentioned ab^ove and 
the failure to find Sp. paUHurn in the serum 
exudate ; the thickening and induration which 
develop later are apt to pass unnoticed, and the 
first event denoting syphilis is the outbreak of 
a skin eru}»tion. A good rule is to continue 
microscopical examinations at intervals until 
the sore heals and to test the blood for the 
Was^ermann reaction for three months. Chan- 
croid may be accompanied by a bubo which is 
more inflammatory in type than the syphilitic, 
and tends to suiiX)uration. A sypliilitic bubo 
may, however, suppurate, so that it would be a 
mistake to exclude syphilis on the sole ground 
of suppuration. One would say rather that if 
the glands, though distinctly enlarged, showed 
no signs of active inflammation, it would 
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be strong evidence in favour of their being 
syphilitic. 

Scabietic runs on the glans and skin of the 
penis are often diagnosed as syphilis. They 
are mound-like, not eroded, have no areola, are 
not indurated, and, of course, the serutn exudate 
contains no syphilitic organisms. 

Syphilitic sores in parts of the body other 
than the genitals are often overlooked, mainly 
because syphilis is not thought of in those 
parts. A unilateral tonsillitis should arouse 
suspicion, esj)ecially if associated with ]>ainless 
enlargement of the submaxilhiry glands on one 
side. Similarly, the clue to the nature of a lip 
chancre may be given by the. glands, l^rimary 
sores affecting the teriuinal phalanx of a 
thumb or finger are often extremely ])ainful and 
simulate whitlows rather closely. The syphi- 
litic sore is more brawny, and remains so con- 
siderably longer after the sore has been lanced. 

In any case of doubt a specimen of serum 
should be taken from the sore and examined 
microscopically. This should be done before 
any antiseptics have been apj)lie4l, as they kill 
off spironemes in the superficial layers and 
prejudice the success of the examination. To 
obtain a specimen which has to be sent away 
to a laboratory for examination, Iho sore 
should first be cleaned with a swab of lint 
moistened with saline, and its margins scrai)od 
with tlic edge of a scalpel or a vaccination lancet. 
This results in scrum oozing from the scarified 
area, especially when the sore is squeezed. The 
scrum, which should ci/Jitain only a slight 
amount of blood, is allowed fo run into a 
capilhiry tube (like a vaccine-lymph tube) both 
ends of wliich are sealed off afterwards with 
sealing wax or by mtdting in the flame. If 
antiseptics have been ap])Jied the Hp<icimen 
should he obtained from the, deeqier layers by 
puncturing the margin of the sore with the 
point of the instrument, squeezing, and wait- 
ing for the bleeding I 0 stop before collecting. 
Alternatively, a good method, which should 
always be adopted if tin; sore looks at all 
suspicious and th(; organisms have not ])cen 
found in the specimens taken directly from 
it, is to ]>uucture the nearest enlarged gland 
and aspirate a little of the gland juice. A 
moderately stout needle is run obliquely into 
the gland, and a few minims of .sterile saline 
injected into it. The gland is massaged and 
aspiration applied by a syringe. The; fluid 
aspirated is forced into a watch-glas.s and 
collected in a capillary tube a.s above. It is 
always a good plan to send two or three speci- 
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mens, as it often happens that the first speci- 
men is negative, while the second, taken some 
minutes later, when serum has had an oppor- 
tunity of oozing up from the deeper layers, is 
positive. When the necessary apparatus is at 
hand it is always better to examine the speci- 
men at once. 

The dark-ground illumination. — This, the best 
method of examination, is carried out as follows : — 

1. The drop of scrum is collected on a cover-slip, 
which is lowered, spedmon downwards, on to a 
slide of special thickness as recommended by the 
maker of tlic dark-ground condenser described be- 
low. The specimen is made veiy thin by pressing 
it, cover-slip downwards, on filter paper. 

2. In plaro of the ordinary sub-stage condenser, 
a special, dark-ground condenser is fitted. There 
are various jiattems of dark-ground condenser, 
which may broadly be divided into those with 
hemispherical and those with i>araboloidal reflect- 
ing surfaces, but both are fitted and worked on the 
same plan. After it has been fitted, the condenser 
is racked up until it is flush with the stage and is 
centred as follows : By means of two centring 
screws the inicroscopist brings into the centre of 
the field two concentric circles engraved on the 
upper surface of the condenser, which he watches 
through a J-in. objective and a low eyepiece. 

3. A drop of cedar oil is ])laced on the top of tlie 
condenser and another on the under- surface of the 
microscope slide. The latter is then lowered on to 
the stage so that the two dro])B coalesce to form a 
tiltti between the slide and tlu! condenser. This 
film should contain no nir-bubblcs. 

4. The light of an arc lamp is condensed through 
a buirs-cye lens on to the plane mirror of tlie micro- 
Hco]K‘, and this is so directed as to illuminate the 
8])oeiraen. 

5. The specimen is viewed tlirough a $-in. ob- 
jective and a low eyepiece, and, while it remaine 
in focus, the condenser is racked so as to make as 
brig) it and small as possible the central bright area 
which is obtained. 

6. A Biiecial stop, supplied by the makers for the 
purpose, is fitted into the -in. oil-immersion ob- 
jective, and the specimen is then viewed with this 
and a No. 4 eyepiece. 

Spiral organisms other than Sp. paUtdutn may 
be seen in a specimen obtained from the genitals 
or the mouth. They arc largely eliminated by 
taking care to clean the surface of the lesion 
before collecting the specimen, but some may 
still be included. All coarsely spiral organisms 
which appear thick should be excluded at once. 
To the observer who has once observed Sp. 
pallidum closely only three others will cause 
difficulty : — 

1. A fairly fine spirochaote with closely set 
spirals often found in specimens from the geni- 


tals. It is about twice as thick as Bp, paXlidum^ 
shines more brightly, has a slightly rusty tinge, 
and its spirals are by no means so cleanly cut 
as those of Bp, pallidum, 

2, 3; Two very fine spirochmtes found in the 
mouth, and both as fine as Bp, pallidum. One 
is distinguished by its curves being angular 
rather than round, the other by its spirals being 
much more closely set, so that it looks like a 
piece of twisted silk. 

Films of secretion dried on a microscope 
slide may be stained as follows : — 

A. LeiahmarCs Slain 

Leishman’s stain in powder . . 0*15 

Methyl-alcohol, aoetone-freo . .100 

Grind the stain to a fine powder in a clean mortar ; 
add a few drops of the alcohol and grind to a paste ; 
slowly add more alcohol, whilst grinding, imtil 
about 15 C.C. have been added. Allow to stand for 
a few minutes, to allow the undissolved particles to 
settle to the bottom ; decant into a clean bottle and 
repeat the process with the remainder of the solid 
stain in the mortar. Continue until all the powder 
and stain have been transferred to the bottle. It 
is best to keep the prepared stain for three days, 
with frequent shaking before using it. 

The slide on which the film is to be made must be 
perfectly clean and free from grease. The film must 
be as thin as it is possible to make it. The material 
may be lightly rubbed over the surface of the slide 
or, if of fluid consistency, may be B])rcad by any 
of the means employed in the prei>araiion of blood - 
films. The stain and water, in the usual pro- 
portions of two parts of water to one of stain 
(which will bo found to be contained in about the 
same number of drops), are mixed beforehand in 
a watch-glass, and poured directly on to the un- 
fixed film. Optimum staining takes place in about 
twenty-five minutes, and the only additional pre- 
cautions to bo observed are that the distilled water 
used for washing off the stain must be employed 
writh great gentleness, and that the blotting wdth 
cigarette paper must be done by slight pressure 
and without rubbing. By this procedure the red 
cells ore, of course, dohnmqglobinized and, in 
addition, a great deal of detritus is dissolved off 
from the film; the leucocytes, tissue-cells and 
bacteria remain. 

This method has the advantage that the 
greater freedom of the film from debris and 
extraneous matter makes the detection of Sp. 
pallidum easier. 

B. Tribondeau'a Modification of Fontana's Method 

1. A thin fihn of the exudate, as free from blood 
as possible, is spread on a slide and allowed to diy. 
It is covered repeatedly for 1-5 minutes with the 
following (Bugo's) solution: 
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Pure acetic acid ... 1 

Formalin, 40 per cent. . . 2 

Distilled water . . 100 

Alcohol is dropped on the slide and then flamed. 

2. The following mordant is then applied: 

Tannin (alcoholic or ethereal) . 5 

Hot distilled water. 100 

- This is warmed gently till steam rises, and then 
allowed to act for thirty seconds longer. 

3. The specimen is washed under the tap for 
a few seconds, the excess water thrown off, and 
the slide covei^ with Fontana’s solution, which is 
made as follows : To a S-per'oent. solution of silver 
nitrat<o, ammonia is added drop by drop with a 
capillary pipette until the sepia precipitate, which 
forms at first, disappears. To this solution is 
added more silver-nitrate solution until a solution 
is left which remains slightly cloudy on shaking. 

The slide covered with this solution is warmed 
gently till steam rises, and the solution is then 
allowed to act for thirty seconds longer. 

The spironeines of sypliilis afipear dark 
brown to black, and are easier to find than in 
8}>cciincns stained by other methods. They are 
slightly thicker, and this must be allowed for in 
coming to a decision as to their nature. 

Another method of demonstrating Sp, jHilli- 
thim is to stain the background as follows : 

C. CoUargol Meihod 

A solution of collargol is made by placing 1 pskrt 
in a bottle with 19 parts of distilleil waten* and 
shaking energetically. 

A drop of the exudate from the suspected lesion 
is placed at one end of a clean slide, and a drop of 
the collargol solution next to it. With the help 
of a platinum loop the two are mix(Hl. and the 
mixture is spread uith the end of another slide 
as in making a blood-film. The organisms ap[}car 
whit4‘ on a brown-black background. 

One other method remains to be described : 

D. Beninns Modification of Burri\H Method 

Preimrc the following : 

(a) t-ongo rod ..... 2 

Distilled water ... to 100 

Filter before use. 

(6; Hydrochloric acid ... 1 

Absolute alcohol . to 100 

On a perfectly clean slide place a di'op of the 
exudate to be examined, and a drop of solution (a) 
alongside it. Mix the two with the helji of a 
platinum loop, and spread fairly thickly like a 
blood-film. Allow to dry, and then fiood the slide 
with solution (6), w'hich is allowed to act for one 
minute. 

The background is blue, and the organisms 
stand out from it as white corkscrews. 


In a proportion of cases the only manifes- 
tatioi^ of syphilis are the primary sore and 
a positive Wassermann* reaction of the blood- 
scrum, no further obvious sign appearing 
throughout a long life. In others no general 
skin lesions appear, but years later one or 
more gummata develop. In still others the 
primary sore is inconspicuous, and no further 
signs appear until, many years later, the 
patient develops tabes or general paresis. 

Secondary stage. — In the great majority of 
cases the first evidence of what is called the 
secondary stage appears three or four weeks 
after the sore, as a generalized rash and char- 
acteristic mouth lesions. Thi^ first eruption 
usualh' starts on the sides of the trunk in the 
form of a pinkish ersrthema, the spots varying in 
size from a split pea to a little-finger nail, and 
following the folds of the skin. The eruption 
spreads gradually over the trunk and limbs, and 
the individual spots deepen in colour witli age 
to a dull-red or somewhat brownish tint. At 
first they may be diJfieult to sec, requiring a 
good light, but they usually become more*, 
manifest afti^r the patient has stood stripped 
for a few minutes, when the blanching of tlie 
normal skin ]iroduec(l by the cold provides th<^ 
necessary contrast. The erythematous rash 
fades in a few weeks, leaving little or no stain- 
ing. It may recur at a later period, when it is 
inucli less generalized, while this s]>ots are set 
in circles the sizi^ of a sixpence or larger. 

After the fading ot the first roseola a peculiar 
change in the distribution of the pigment may 
occur, especially in brunettes. The result is 
that the neck is generally discoloured, or, inori* 
commonly, assumes a dappled a)>peurance 
(leuco-nielanodermiu) whicli is diagnostic, of 
syphilis. 

Diagnosis of the early eruption. — The 

maculo-roscolar syj>hilide is fairly e,asy to 
distinguish by the iiistory of a primary sore 
with indolent adenitis ; by the subcuticu- 
lar, deeply-grounded appearance of the spots, 
which first appear on the flanks, very rarely 
itch, and are of a pinkish or dull-red rather 
than a bright-red tinge, and by the coincidence 
of a positive Wassermann reaction. Other 
erytiiemata are brighter red, more irritable, and 
often affect the backs of the hands. Sehorrhesa 
is more superficial, not well grounded in the 
skin, and is more scaly, the scales being grea.sy. 
Ringworm is more 8Ui>erficial and irritable, and 
the fungus can be found in scrapings from its 
border. Ttnea cruris or dkobics itch affects a 
triangle at the upjier and inner part of the 
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thigh ; it is brighter red, more irritable, and 
quite superficial. Drug rashes are more in- 
fiammatory and irritable ; they app^ more 
suddenly and are associated with a history of 
the patient having taken such a drug as 
copaiba, cubebs, antipyrin, quinine, or bella- 
donna. The eru^ions of specific fevers are 
usually accompanied by more pronounced con- 
stitutional symptoms. Marbling of the shin due 
to cold might be mistaken for a syphilide, but 
here the normal skin is framed by the abnor- 
mal, while in the maculo-roseolar eruption the 
macules are framed by normal skin. Pityriasis 
rosea is often mistaken for syphilis, but the 
lesions are brighter in colour and more irrit- 
able ; they tend to become annular with their 
centres covered by branny scales. 

Later secondary eruption (Plates 35, 36, 
37). — Following closely on the erythematous 
eruption is the papular, which takes a number 
of different forms. The commonest, and 
generally the earliest, consists of numbers of 
dome-shaped, dull-red, indurated papules dis- 
tributed generally over the trunk, limbs, and 
face. Most of them are about the size 
of a lentil, but scattered among the smaller 
papules may be a considerable number of 
others which arc larger and sometimes attain 
the size of a threepenny bit. Usually, the 
later the papular syphilide appears the greater 
is the proportion of large papules in it. Varia- 
tions of the ordinary ]>apular eruption are the 
papulo-squamous, squamous, papulo-pustular, 
and pustular. In the papuh-squamms a large 
proportion of the papules are covered at their 
centres by a few loose scales. The squamous 
syphilide is a papular eruption in which 
scaling is a still more prominent feature. In 
the papulo-pustular syphilide the centre of the 
papule necroses, and the appearance is rather 
that of a suppurating acne spot. An extension 
of this is the form in which the whole papule 
breaks down and the pustular syphilide results. 
When extensive the pustular syphilide may 
resemble a varicellar or a variolous eruption. A 
more severe and malignant form is that in 
which the papule breaks down quickly and the 
underlying tissues are eroded or ulcerated. As 
the destruction of tissue extends, the secretion 
dries to a crust. This may become heaped up 
by the laying down of successive layers, and the 
result is a blackish crust shaped like a limpet 
{rupia). 

The papular sy])hilide8 take a different form 
in moist situations. Thus, between the buttocks 
and on the lateral surfaces of the scrotum, as 


also on the labia, they become very prominent 
and wart-like and are covered with sodden 
epithelium, which gives them a neyish-white 
appearance ; they are called hrwtd condy- 
lomata. The whole of the contiguous surfaces 
of the buttocks may be covert with these 
lesions, which may difhise into a large plaque 
with a few outlying growths. On the scrotum 
condylomata tend to be more prominent than 
between the buttocks, probably because the 
surface is not rubbed away so freely as in the 
latter situation. The papular syphilide as- 
sumes another very characteristic form on the 
scrotum. It is best displayed by making the 
patient stoop down and then pulling his scrotum 
out between his legs ; a number of glistening- 
white, slightly raised rings with brownish 
centres are then seen. Between the toes, under 
the pendulant mamma), and in almost all 
moist situations, papules tend to run together 
and, their sodden covering often becoming 
rubbed off, a moist, pinkish-red surface fringed 
with loosened epithelium is loft. Condylomata 
between the buttocks and on the scrotum and 
moist papules generally exude serum freely ; 
the parts appear unnaturally moist, and the 
smell is often overpowering. The papular 
syphilide may be well marked on the forehead, 
following the margin of the hair, and it is often 
possible to find many papules in the hairy 
scalp. On other parts of the face, especially 
about the naso-labial fold and the clun, the 
papules are often set in rings. When the 
papular eruption of the type under discussion 
recurs on the body it tends to be distributed in 
rings, as in the case of other types of recurrent 
syphilide. 

The follicular or conical type of papular 
syphilide usually occurs at a later period than 
the dome-shaped variety just described. There 
are two main varieties, the small and the 
large follicular. The small follicular syphilide 
occurs in clusters of minute, pin-head, brown- 
ish papules affecting the hair-follicles. The 
clusters are often diamond-shaped, and parti- 
cularly thickly distributed on the back. The 
affected areas, each about 1 cm. across, have a 
goose-skin appearance, and the part generally 
looks as if it had not been properly washed. 
The large follicular syphilide is usually disposed 
in circles the size of a half-crown or larger, the 
centre of the circle being generally occupied by 
a particularly large papule, round which a ring 
of smaller satellites is ranged ; this is the 
corymbose syphilide. It usually appears com- 
paratively late, say about the end of a year or 
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eighteen months, and its characters approach 
closely to those of the nodular cutaneous 
syphilide, to be discussed under tertiary lesions. 

Diagnosis of impular and pustular vyph- 
ilides. — The or&nary dome-shaped papular 
syphilide is usually easy to distinguish from 
a non-syphilitic eruption. Among strongly 
guiding features are the history of a sore, a 
positive Wassermann reaction, and presence of 
Sp, pdUidum in the serum which oozes from the 
spots when they are scarified. The micro- 
scopic test should always be applied in any 
doubtful case, and very rarely fails, even with 
the papulo-pustular or the pustular syphilide. 
The indurated feel of the papule, its readiness 
to scale, and its dull or pinkish-red colour are 
valuable diagnostic signs, as is also the associa- 
tion with mouth and throat lesions. Altogether, 
the ordinary papular syphilide could hai^ly be 
mistaken for a non-specific eruption. Acne 
spots are more inflammatory, and tend also to 
affect the upper front of the chest and between 
the shoulders behind, rather than the flanks, 
loins, and limbs. MoUuscum spots are white 
and umbilicated, while caseous matter can be 
squeezed from their centres. Lichen rvber 
planus is characterized by flatter, smaller, 
polygonal spots of a violet tinge and waxy 
covering; it is more irritable and favours 
the nape of the neck. A papulo-squamous or 
squamous syphilide may suggest psoriasis, 
which is usually less indunited, more superficial, 
bleeds at a number of points when lightly 
scraped, and affects the extensor rather than 
the flexor surfaces of the limbs ; the scales 
are more silvery, and in moist situations the 
rash remains true to type, contrasting with 
the syphilide, which here becomes sodden with 
the secretion that freely oozes from it. The 
well-marked pustular syphilide may resemble 
varicella or variola, but is not attended by such 
constitutional disturbance. Varicellar spots are 
more superficial and not associated with mouth 
and throat lesions. Variola is quicker in 
development and change, and tends to affect 
the backs of the hands and wrists. Bromide 
and iodide eruptions appear more suddenly and 
are considerably more irritable. The deeper 
forms of pustular syphilide with considerable 
crusting, such as the superficial and deep 
cchthymatous, or the rupial, are distinguished 
from ordinary impetigo by the darker colour of 
the crusts, the circular rather than linear shape 
of the lesions, and the greater degree of tissue 
destruction bdow the crusts. Soabies is often 
mistaken for a crusted syphilide, and perhaps 


more frequently the contrary occurs. The 
individual scabietic lesion is easy to recognize, 
but the tendency is to forget that scabies and 
syphilis often coexist. 

The syphilitic eruption in the mouth is 

similar in character to the papular eruption in 
other moist situations of the body. On the 
mucous surface of the lii)S and the pillars of the 
fauces the syphilide is a greyish- white patch 
edged ^vith a pinkish-red areola which marks 
it off from the surrounding mucous surface. 
The mucous patch on the lip is usually round or 
oval and, if it crosses the angle of tlie mouth, 
is fissured. On the pillars of the fauces tlie 
appearance is that of a snail-track creeping up 
over the pillar, perhaps on to the soft jmlnte. 
On the sides of the tongue Assuring and ulcera- 
tion are more pronounced, but on the under- 
surface the lesion may be more condylouiatous 
in type. The secretion from these lesions 
teems with spironcmes and is very (‘ontagiou.s. 
Secondary syphilitic mouth lesions are easily 
diagnosed by the characters mentioned above. 

The hair is shed to a varying degree in the 
secondary stage. In most cases there is some 
thinning, which docs not produce a very 
noticeable result ; in others it falls in a fsitchy 
manner, giving the back of the head a moth- 
eaten appearance ; while in still others the 
patient may become ttunjjorarily bald. The 
beard and eyebrows may participate in thcs<? 
changes. The finaer-nails may show charac - 
teristic clianges, more espfcially in the rc?- 
current secondary stagcjs. The end of thc^ 
finger becomes ])inkish-red and bulbous, and 
the rcfiection of the skin on the nail is oc.cupicd 
by weeping granulations. The nail becomes 
brittle and lustreless and is shed. 

Joints and bursie are not often affected in 
secondary syphilis, but occasionally an acute 
synovitis occurs. It is fairly painful, and 
usually worse at night. A more indolent form 
of synovitis causes swelling without ])ain or 
great limitation of movement. The tendon - 
sheaths may be affected similarly, and the 
tendency to formation of adhesions may lead 
to permanent limitation of movement. Mild 
psriostitis may occur in the secondary stage, but 
bone-affections are commoner in the tertiary. 

From about the siicth month, or even earlier, 
the patient may develop symptoms pointing to 
syphilitic disease of the central nervous system, 
which are dealt with in Cerebro-spinal 
Syphilis. 

Teitlaiy lesions. — There is no sharply 
dividing line between the secondary stage and 
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the tertiary, since tte earliest tertiary lesion, 
the nodular cutaneous, is merely a collection of 
papules which arc more deeply embedded and 
tend more to ulceration than the papules of 
what is called the early secondary stage. Since 
the pathology of all syphilitic lesions is qualita- 
tively the same and the difierences consist in 
degree only, this is not to be wondered at. 
With each recurrence of the activity of the 
spironemes the tissue reaction tends to be 
greater and greater, so that eventually, for an 
apparently very slight stimulus, as judged by 
the number of spironemes to be found in the 
late tertiary lesion, the tissue response is 
enormous. 

The nodular cutaneous syphilide occurs in one 
or more isolated areas of the skin as a collection 
of skin gummata, each about the size of a ]jea, 
often running into one anotlicr to form a more 
or less continuous, brownish-red ridge which 
describes a circle or is made up of the segments 
of a number of circles so as to produce a snake- 
like line of varpng length. Sometimes the 
affected area looks as if a number of groups 
of concentric circles had been described on 
the skin; sometimes two or three very short 
concentric arcs are seen. The affected area 
may be as small as a finger-nail or larger than a 
hand. The individual gummata may degener- 
ate only so slightly as to produce some scaling, 
or may ulcerate more deeply and become 
crusted. The legion extends centrifugally, and 
leaves in its wake a reddish stained area which 
shows little evidence of strarring ; or a supple, 
]>a])ery scar w^hich shows well the concentric 
distribution of the lesion. In some cases, 
where the ulcerative ])roce8S is more intcinse, 
extension is more rapid than healing, and a 
large ])atch of small skin ulcers may be left in 
t he wake of the advancing circles of new^ lesions. 
'J'he areas of the body which are more commonly 
affected are about the iliac crests, over the 
shoulder-blades, the palms of the hands, the 
flexor surfaces of joints, and the nose, forehead, 
and mouth region. The areas chiefly affected 
are those exposed to injury or constant friction, 
and an odd distribution can usually be traced 
to the patient s occupation exposing the area to 
such stress or injur}\ A similar type of lesion 
may affect the soft palate and lead to consider- 
able ulceration and deformity. 

Gummata of the tissues underlying the 
skin are usually later than the skin gummata, 
although this is by no means an invariable rule. 
Those of the subcutaneous tissue and muscles 
grow up as lumps which vary in size from a 


shrapnel bullet to an orange or larger. They 
are painless, quietly expanding growths which 
spread gradually to the skin on one side and to 
bone on the other. They tend to break down 
in the centre and, opening through the skin, 
discharge their gummy contents, leaving a 
clean-cut ulcer with overhanging edges and a 
tough, wash - leather slough occupying the 
base. Sometimes, instead of a discrete gumma 
forming in the muscles affected, they are 
diffusely infiltrated, and much deformity 
results when the degenerated tissue is replaced 
by s(5ar. 

The joints, burses, and tendon-sheaths are not 

often invaded in tertiary syphilis. When they 
are, the infected parts are, again, those most 
exposed to stress and strain, such as the knee- 
joint and the pnq)at(illar bursa. The swelling 
follows the sha})e of the affected membrane, 
and its nature is easy to recognize by its soft, 
indiarubber-like consistence, as also by the fact 
that it follows the lines of the joint, bursa, 
or tendon-sheath affected, and by the absence 
of signs of active inflammation. 

The bones are affected in tertiary syphilis in 
diffenmt w'ays, dej)ending largely on whether 
the process starts in the periosteum or in the 
bone itself. In the long bones the most usual 
manifestation in acquired syphilis is a localized 
gumma which eventually necroses in the centre 
while the edge becomes (‘onverted to a raised 
circle of ivory-hard bone. The contents are 
dis(‘harged througli the skin, leaving an intract- 
able ulcer, at the bottom of which bare bone 
may be felt. If the process begins deeper the 
local swelling may not be so obvious, and 
eventually, with disc;hargc of the necrotic 
contents, one or two fistulous openings lead to 
the interior of the bone. Diffuse osteitis and 
I)eriostitis are not so common in acquired as in 
congenital syphilis. They cause general en- 
largement of the bone, and a sign of congenital 
syphilis in adolescents and adults is the sabre- 
scabbard tibia resulting from diffuse periostitis 
in earlier years. The bone is thickened from 
before backwrards, and its anterior crest is 
curved W'ith its convexity forwards, giving the 
bone the shape from which the condition 
derives its name. Of the long bones, the most 
commonly affected in acquired syphilis are the 
clavicle (sterno-clavicular joint), sternum, ribs, 
tibia, and femur ; but no bone is immune, and 
the process is particularly apt to affect those 
which ha-ve received a blow or other injury. 
The flat bones of the skull tend especially to 
undergo caries as a result of gummatous 
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infiltration, and some of the worst mutilations 
which result from syphilis and make it so 
dreaded are those due to caries of the bones 
entering into the formation of the nose and 
]^)alate. Here, after a period during which the 
patient is afflicted by ozmna, the bridge of the 
nose may fall in, or a large })erforation of 
the hard palate suddenly make its appearance. 
In other cases the process may spread from the 
underlying bone to the skin, and the most 
disfiguring ulceration of the face ensue. Gum- 
mata of the frontal and parietal bones may 
start in the inner or the outer table. In the 
latter case a swelling is followed by breaking 
down of the centre, and a circular or perhaps 
a horseshoe- or trefoil-shajicd ulcer results. 
Here again the ulcer is rimmed with an ivory- 
hard ridge. Sooner or later the ulcer may reach 
the dura, but the general cavity of the cranium 
has usually by them become shut off from the 
affected area. When the gumma starts in 
the inner table, irritative and pressure symp- 
toms may mark its first ajipearance. Gummata 
of the vertebrae are uncommon ; according to 
their situation they may lead to retropharyn- 
geal, lumbar, or iliac abscess, llarely they may 
involve the spinal canal and cause symptoms of 
pressure on the cord. 

Syphilitic dfustylitis is very uncommon. Usu- 
ally the proximal phalanx is adected, and a 
quiet, painless swelling results. Sometimes a 
sinus forms, and the bone becomes rarefied. 
In other case^ the whole bone becomes perma- 
nently thickened, and in still others absorp- 
tion of the process may result in ])erinanent 
shortening of the phalanx. 

Tertiary syphilis of the testicle occurs in two 
forms, which arc often combined, the difiuse 
interstitial and the nodular. In the former the 
testicle slowly enlarges, becomes heavy and of 
iiidiarubber-like consistency, and the testicular 
sensation is lost. The nodular form, often 
engrafted on the diffuse, is characterized by 
the formation of gummata which project like 
bosses from the surface of the t<;sti8. The 
gummata may break down in the centre and 
eventually o|H!n through the skin, giving rise to 
a form of fungus testis. 

The month and throat often sufier severely 
in tertiary syphilis. Gumma of the tonsil is 
followed by severe ulceration. The soft palate 
may be the seat of a condition analogous to the 
nodular cutaneous sypliilide, being strewn with 
a number of pea-like nodules which often 
ulcerate and result in all grades of deformity ; 
it becomes adherent to the posterior pharyngeal 


wall, and in any case its pliability is considerably 
reduced. Perforations of the hard and soft 
palate may result from gummata commencing 
on the mouth side. 

The tongue may be the scat of discrete 
gummata which eventually reach the surface 
and cause deeply ])unched-out ulcers. A much 
commoner manifestation of tertiary syphilis of 
the tongue is diffuse glossitis, 'which may be 
deep or superficial. The affected portions are 
swollen and the surface is smooth, hard, 
inelastic, and usually covered by a bluish- 
white pellicle {hucopldkia). On retrogression 
the tongue becomes cut up into numerous 
islands by fissures of varying dejith. The 
tongue is tender, and the patient is intolerant 
of spices and hot food. (See aho Tonuuk, 
Syphilis op.) 

The insides of the cheeks, along a line from 
the angle of tho mouth opposite the gap 
between the upper and lower teetli, are often 
affected with leucoplakia. The, area forms a 
bluish-white ridge cut up herring-bone fashion 
which is quite charact<u‘istic. 

Diagnosit of tertiary lesions. — An indo- 
lent swelling, or an ulcer which was preceded 
by a swelling, the lesion being obviously deeply 
embedded in the 1 issues or breaking down in 
the middle (which contains a c,hara(*teristically 
gummy material) and sclerosing at the. margin, 
with a circular, crescentric or evenly sinuous 
contour, and brownish red in colour, should al- 
ways prouse a suspicion of syphilis. Too great 
stress should not be laid on denial of a primary 
sore, or of secondary lesions, which may Jong 
ago have been forgotten. The positive Wasser- 
maim reaction may mislead, smee by no means 
all ulcers in an old syphilitic are themsnlves 
syjihilitic. On tlie other hand, a negative 
Wassermann reaction is rather strong evidence 
against tertiary syphilis, Epithclionid is per- 
haps more likely to be confus(».d with tertiary 
syphilis when the leaion is in the mouth, but 
epithelioma has a considerably harder margin 
and the edge is rolled, not clean cut. A positive 
Wassermann reaction may prove to be a trap, 
as epithelioma is often engrafted on an old 
syphilitic glossitis. Ulcers on the legs resulting 
from oaricose veins or impetUjo may arouse a 
suspicion of syphilis. They are usually much 
less regular in contour and associated with 
more intiamraatory manifestatioiLS. Sy]>hilitic 
orchitis is easily distinguished from other 
conditions by the evenly smooth hardiie.ss of 
the testicle, the weight, and the absence of pain 
or testicular feeling. 
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Gmral constitiitioiial tymptomt of 
ssrphilif • — ^Apart from the general symptomB 
indicating disease of special organs, certain con^ 
stitutional disturbances call for some remark. 

Fever . — ^Even in the incubation period ob- 
servers have noted, in some cases, rigor followed 
by some degree of fever and pains in the limbs. 
In a certain proportion of cases, towards the 
end of the primary stage the patient’s temper- 
ature may become irregular, the pyrexia being 
intermittent, continuous, or remittent, and ac- 
(sompanied by some constitutional disturbance. 
This pyrexia may not make its appearance 
until the rash is fully out. In some cases, 
just before the outbreak of the eruption and 
during the early part of the secondary stage, 
there is a feeling of aching in all the limbs, as 
if the patient had been taking too much 
exercise. This is often regarded as a natural 
accompaniment of the slight fever which is 
noted at the same time, but may possibly be 
due to meningeal involvement and irritation, 
which wo now know is a fairly common event 
in the early secondary and later stages. Some 
support for this is found in a few cases which 
at this time sufEer from definite lightning-pains. 
In the early secondary stage, also, headache 
may be severe, and, although possibly attribu- 
table to the accompanying pyrexia, may not 
improbably be due to meningeal involvement. 
In the tertiary stage fever has been noted in 
a number of cases, and its depend mce on 
the tertiary lesion has been shown by its 
disappearancje under antisyphilitic treatment. 
The fever may simulate almost every type, and 
may be long-continued. It is by no means an 
invariable symptom of tertiary syphilis, but 
has been noted more particularly in connexion 
with sy|)hilis of the liver. It may be mistaken 
for rheuniatic fever in cases where there is arth- 
ritic pain due to periostitis in the vicinity of 
joints ; for typhoid fever ; and for tuberculosis. 
These examples may serve to show the type of 
fever and its Jong continuance in some cases, and 
point to the necessity of an investigation, with 
syphilis in view, in crises of obscure pyrexia. 

Awvmw . — organism of syphilis affects 
particularly the h8omo|)oietic organs, and it is 
not surprising that untreated syphilis is usually 
accompanied by some degree of anaemia. The 
anaemia is usiially of the secondary type, with 
reduction of the red blood-corpuscles to an 
average between four millions and five millions 
per c.mm. The loss is more particularly dis- 
played in the haemoglobin content, which is 
usually reduced, so that the colour index may 


be depressed to as low as 70 per cent, of the 
normal. The early stage is accompanied by a 
moderate leucocyt^is which may reach a cell- 
count of 20,000 per c.mm. The increase of 
leucocytes is made up chiefly of lymphocytes, 
which is to be expected in view of the fact that 
the organism of syphilis stimulates a local 
exudate of l 3 miphoc 3 rtes and plasma-cells, of 
which the in&tration is largely composed. In 
pre-Wasscimann days the blood-count con- 
stituted a not unimportant part of the investi- 
gation of a case of syphilis, though the features 
described above are by no means peculiar to, 
this disease. In rare cases the anaemia may be 
much more severe, Muller having reported one 
in which the red blood-cells were reduced to 
720,000 per c.mm., with 18 per cent, haemoglo- 
bin, poi^ocytosis and nucleated red cells ; 
in fact, a blood-state resembling that found 
in ]>emicious anaemia. Justus, in 1895, intro- 
duced a new test based on the reduction of the 
haemoglobin content which followed the first 
administration of mercury in a case of syphilis. 
He held that this })henomcnon was observable, 
particularly from the date of onset of the 
secondary stage, and in all recurrences. Follow- 
ing the administration of 3 grm. of mercurial 
ointment by inunction or 1 gr. of mercury by 
intramuscular injection, examination of the 
haemoglobin content on the two succeeding 
days showed a diminution which, in various 
workers’ liands, has ranged from 8 to 35 per 
cent. It should be noted that the anaemia 
which is ordinarily found in syphilis is not 
attributable to the administration of mercury, 
since, after the preliminary fall in haemoglobin, 
the remission of the disease under antisyphilitic 
treatment is accompanied by an improvement 
in the blood picture. Opinions have differed 
on the value of Justus’s test and it is now 
perhajNs of only academic importance ; but it 
may be of interest to observe that an explana- 
tion of the fall of haemoglobin-content following 
the first administration of mercury may be 
found in the exacerbation of the activity of 
the spironcme, w'hich is known to occur after 
the first administration of any antisyphilitic 
remedy. This increase in activity, reflected in 
an increase of symptoms and possibly in the 
conversion of a negative Wasf^ermann reaction 
to positive, is known as the Jarisch-Herxheimer 
reaction. 

CONGSKITAL SYPHILIS 

As mentioned above, an infected mother can 
transmit syphilis to her offspring long after she 
has ceased to be sexually contagious. Syphilis 
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transmitted to the fmtus during the early 
months or years of the mother’s disease is 
usually fatal, and an abortion or miscarriage 
results. If the disease has been in existence 
from one to three or four years, a child is bom 
dead at full term. The next pregnancy may 
result in a living child which displays symptoms 
shortly after birth, and subsequent children 
usually show less and less marked signs, which 
tend to appear later, if at all, until eventually a 
child is bom free from disease. The family 
history does not always pursue this regular 
course of gradual attenuation, since in some 
families an apparently healthy child may be 
preceded and succeeded by some miscarriages 
or stillborn children, but generally speaking the 
severity tends to diminish with the duration of 
the mother’s disease. A possible explanation 
lies in the gradual decrease of the virus with 
which the infant is dosed and increase of the 
protective substances passed from the mother 
to the offspring. 

Symptomatology* — A syphilitic/ infant 
born alive may show evidence of the disease in 
an eruption of bulla) or pustules resting on 
dark-red bases. These often break, and the 
eruption becomes crusted. The secretion con- 
tains the specific organism in large numbers. 
A commoner event is the maculo-roseolar erup- 
tion which comes on about throe weeks after 
birth. It selects chiefly the napkin area, the 
neighbourliood of the nose and mouth, and the 
jialms and soles, but the whole trunk and limbs 
may be affected. The macules are brownish 
red and tend to run together into large patches 
which are often annular, as in the recurrent 
form of acquired syphilis. Jn moist areas, and 
where the rash is exposed to friction, the sur- 
face secretes scrum freely and becomes red and 
glazed, or crusted. C'ondyloinata and moist 
])apules occur as in the acquired form, and in 
the regions wliere skin and mucous mem bra nc 
meet, as at tin* angles of the mouth and at the 
anus, ulcerative fissures or rhagades arc a})t to 
form. These radiate from the orifice and often 
leave scars which remain as stigmata of the 
disease until well on in life. Owing to the 
general interference with nutrition, syphilitic 
infants often become emaciated, willi yellow- 
ish, papery skin and a wizened, old-man appear- 
ance. Simultaneously with the skin eru})tions, 
the nails may become o])aque and irregular. Jii 
others a severer form of onychia occurs, with 
infiltration of the nail and oozing of serum 
around the nail, which is loosened and shed. 
The hair of the scalp and eyebrows is often 


shed extensively ; on the other hand, syphilitic 
inf^ts often show an abundant crop of hair, 
which has been called the syphilitic mop,” 
though it occurs in other diseases also. Mucous 
patches appear in the mouth and throat, and 
involvement of the nose and larynx is marked 
by the well-known “ snuffles ” and the hoarse, 
raucous cry of the syphilitic infant. Suppurative 
otitis media is often an early manifestation, and 
leads to hopeless deafness. 

Tertiary lesions may make their appearance 
very early, or be postponed to the ages of 
7, 14, 21, or even later. Thus diffuse inter- 
stitial orchitis may occur during the first 
six montlis. Skin gummata corrc/sponding to 
the nodular cutaneous syphilidc of the acquired 
disease may appear in the first year or two as 
small infiltrates which break in the centre to 
discharge their mucoid contents. These arc 
the syphilitic furuncles of Barlow. Tertiary 
lesions of tho mouth and throat may show 
themselves at any time after the first year, and 
result, as in the acquired form, in perforation 
of the palate and considerable deformity of the 
soft j)alato and faucial pillars, from ulceration 
and subsequent scarring. Destruction of the 
nasal supjtort results in saddle-nose, and from 
the ago of about 11 years there is a liability 
to sudden deafness from gummatous changes of 
the internal ear. ’J’be affection usually starts 
in one car but quickly follows in the other, and 
the child becomes permanently deaf. Choroid- 
itis and iritis often appear as early as the age of 
five moniJis, and, unless ]>roperly treated, lead 
to blindness or considerable iiiipairmcnt of 
sight. Interstitial keratitis may begin at the 
age of 6 or be ])ostponed until the patient is 
between 20 and 30. Usually it starts in one 
eye and the other follows suit in a few months, 
often in si)ite of treatment. The cornea of the 
affected eye gradually bei'oines opaque from 
the margin inwards, and this is followed by 
vascularization, which results in the formation 
of a i)ink patch (“ mlmov imtah ”) ; tlu^n the 
cornea may gradually weaken and bulge before 
the intraocular j>ressure, or it may ulcerate. 
Gradually, after many months tlie c.ornea may 
clear more or less completely, but the patient 
is often left with permanently damaged sight 
owing to coneoinitant iritis and <'horoiditis. 
The permanent teeth may show' signs of con- 
genit.al syjdiilis in the form of note.hing of 
certain teeth. The two upper central incisors 
arc much the most usually affecteri, but all the 
incisors may bo narrowed at their cutting bases, 
which are also concave (Hutchinson's teeth). 
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These characteristics are usually lost after 
the age of 20. The first molars are often 
dome-shaped, the cusps having fallen together 
from failure of the central pillar to mature 
{Moo/rCs teeth). 

The long bones may be affected in various 
ways. During the first few months syphilitic 
epiphysitis may cause signs simulating par- 
alysis {syphilitic pseudo-paralysis) owing to the 
rapid loss of movement which occurs. Move- 
ment of the limb causes severe pain, which 
explains the apparent paralysis. The epiphysis 
is swollen, and occasionally definite separation 
occurs. 

Dactylitis occurring in the second year 
causes fusiform swelling of the proximal 
phalanges of two or more fingers or, more 
rarely, toes. At a later period in childhood, 
between the ages of 8 and 14, chronic periostitis 
of long bones is apt to cause characteristic 
deformities, which are best shown in the tibiae. 
These are lengthened, increased in breadth 
from before backward, and the curving forward 
of the crest produces the a])pearance of a 
sabre-scabbard. 

Arthritis may be associated with the epi- 
physitis mentioned above, and the joint may 
suppurate. Between 5 and 18 years of age 
chronic synovitis affecting chiefly the knees, 
with swelling of joints but with slight pain or 
interference with movement, may be puzzling 
to diagnose unless syjihilis is remembered. 
(Chronic osteo-arthritis simulating the disease 
in adults may also occur. 

Visceral forms of congenital syx)hilis arc 
considered in other articles. 

The nervous forms correspond generally 
with those of acquired syphilis. The use of 
the Wassermann test has shown that many 
nervous affections of children and adolescents 
have a syphilitic origin, which was formerly 
unsusj>ected on account of the absence of 
stigmata. This applies particularly to mental 
deficiency and epilepsy, in which some obser- 
vers, examining the blood-serums of groups of 
children, have found })ositive reactions in as 
high as 40 per cent, or more. It is not«'worthy 
that ob\mu8 stigmata were found in only 
about a fifth of these cases. Juvenile tabes 
and general paresis, though very uncommon, 
have to be remembered as jx)ssible results 
of congenital syphilis. The admissions to 
asylums for general paresis of persons under 
25 in the years 1908-12 were 81 males out of a 
total of 5,352, and 44 females out of a total 
of 1,028. 


Diagnosis. — This is not difficult it the 
observer remembers the existence of such a 
disease and has a Wassermann test carried out. 
Syphilitic pemphigus occurs on the palms and 
is earlier than or£nary pemphigus neonatorum^ 
and Sp, pallidum can be found in the secretion. 
Ordinary erythemata are brighter red and 
associated with friction and moisture such as 
from wet napkins ; the maculo-roseolar syphi- 
lide is not necessarily accounted for by friction 
or by moisture, occurring anywhere, and is 
associated with such signs as snuffles ” and 
chronic lar 3 mgitis. 

Syphilitic epiphysitis is distinguished from 
true paralysis by the pain on movement and 
contraction of the muscles when the skin is 
irritated. It occurs earlier than scurvy or 
rickets^ appearing about the third week, and 
is associated with the skin and mucous- 
membrane lesions of syphilis. 

Prophylaxis of Syphilis 

The virus of syphilis is undoubtedly very 
delicate, and the promx)t application of any 
antiscj)tic should suffice to prevent infection. 
In a classical experiment on man, Metchnikoff 
prevented the development of syphilis, after 
inoculation with virulent syphilitic virus, by 
rubbing the following ointment into the 
scarified area an hour after the inoculation : — 

Calomel . . . . • .33 

Lanolin 67 

Vasclin 10 

A monkey rubbed with the same ointment 
twenty hours after inoculation developed 
syphilis. In a subsequent experiment syphilis 
was prevented in a monkey by rubbing the 
inoculated area with the ointment eighteen 
hours after the inoculation. It would not be 
safe, however, to rely on this later experiment 
in the case of man, as monkeys are much less 
susceptible to syphilis than men. Probably 
the most effective method would be to steep the 
part for some minutes in l-in-2,0(X) perchloride 
of mercury and then to rub in the above 
ointment. 

The prevention of accidental infection of 
fingers, lijis, and other extragenital parts 
resolves itself into measures to prevent the 
direct or almost direct contamination of abra- 
sions with the virus from syphilitic ^rsons 
who are in the earlier stages of syphilis. As 
the virus, apparently, does not long remain 
virulent outside the body, it is probable that 
articles contaminated w’ith secretion from 
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syphilitic sores must soon become safe for use 
without further precaution ; otherwise acci- 
dental syphilis would be rife, considering the 
numbers of syphilitic persons with mouth 
secretions teeming with 8p, paXLidum who 
frequent public restaurants and reside in the 
midst of their families without taking any 
special precautions to prevent the disease being 
passed on to others. Such persons should, 
however, be warned of the risk arising from 
their sharing of table utensils, crockery, and 
house linen with others. They should not kiss 
others nor talk directly into people’s faces, and 
articles which they have used should be dipped 
into very hot water. A further precaution is 
to keep open lesions smeared witli an anti- 
septic ointment such as the MetchnikofE cream 
mentioned above. 

The prevention of transmission to ofispring is 
primarily a matter of preventing infection of 
mothers. A man who has contracted syphilis 
should be advised to wait for at least four 
years before marrying ; by that time the risk 
of transmission by sexual interc;ouTse has al- 
most always gone, whatever the treatment. The 
period can be shortened by adequate treatment, 
but it must be treatment which is calculated to 
give 100 per cent, of cures, and that cannot be 
claimed for the treatment usually adininisti^red 
at the present time. A woman who has con- 
tracted syphilis is liable to convey the dis(;ase 
to her offapring for a considerably longer period 
than that in which she remains a danger 
through sexual intercourse, but efficient treat- 
ment before or during pnjgnancy will prevent 
the disease being transmitted, or, if it has 
alnsady been traasmitttul, will go far towards 
curing the infant before it is born. Naturally, 
the earlier the treatment is commenced the 
more likely the success. 

Treatment of Syfhilis 

The remedies most commonly employed for 
the treatment of syphilis are lueparations of 
arsenic, mercury, and iodine. The first two are 
generally believed to have a destructive action 
on the parasites, the last is believed to act on 
the tissues, stimulating them to clear away 
granulomatous tissue. 

«« 606 ” and its modificationt.-' Arsenic 
has been used for the treatment of syphilis 
for a very long time, but jdayed a subsidiary 
role until 1909, when Ehrlich produced “ 606 ” 
or dioxydiamidoarsenobenzol di hydrochloride, 
which is now' sold as salvarsan, arsenobcnzol 
(Billon), arsenobillon, kharsivan, diarseuol, 


and arsphenanune, according to the country 
of origin and the manufacturing firm. It is 
a yellow powder whicjh is readily soluble in 
water, in which it forms an acid solution. 
Addition of an alkali to this solution causes a 
precipitate which rcdissolves on addition of 
more alkali. Being liable to change on expo- 
sure to air, it is sold in sealed ampoules (jon- 
taining weighed amounts of the compound. 
It was at first administered uitraiuuscularly, 
but caused so much pain that this method 
was abandoned and the intravenous route 
employed. For intravenous injection it is 
necessary to convert the acid compound to the 
alkaline, since the acid solution causes severe 
vaso-motor symptoms, probably on account of 
the compound being j’recipitated too rapidly 
by the alkalbio blood. The following is a good 
method of preparing the remedy for intra- 
venous injection : — 

1. InsjN^t the amjKiulc to see that it is intact. 

2. Dissolve the contents in gerin-frcc, metal -free 
distilled water at the raic^ of 0-1 grm. in 10 e.e. of 
water contained in a tall, stop|)ered glass cylinder, 
which is shaken until solution is eoinplote. 

3. Add 0*8 c.c. of 4-j)er-cciit. sodium-hydrate 
solution for every 0*1 grin, of the remcniy. The 
solution becomes at first generall}' turbid and then 
perfectly clear. 

4. Add 0‘5-per-cent, sodium-chloride solution to 
make the strength not gre^ater than 0*1 grin, in 
25 e.c. 

5. Test with litmus* as a eh(*(*k on the oorrectnc'ss 
of the above teelmicpie. 

6. Strain tlirongli sterile* muslin or many layi*rs 
of gauze. 

7. Administer intravenously without delay. 

The dose for normal adults varies from 0’3 
to 0*6 grin., so that nut less than 75 c.c. 
fluid lias to be; udiiiiniste;re‘d, and a .spe*e;ial 
apparatus is neces.sury. This may be a 
syringe, by which the solution, is alte;rnate*ly 
drawn from a ree;e;j)taclc and forced into the 
vein ; or a bottle;, from w'hich the solution is 
force*d along a fle*xil)lc tube to the ne;e*dle* by 
jmmping air into the bottle above; the*, solution ; 
or the solutiem is allowed to How by gravity 
from a funnel lield above the jiatient. 'J’lic 
choice of apparatus depends on the taste; of the 
operateir ; my j»refeire;nce; is for the; gravity 
mcthexl. It is advisable, after inserting the 
needle, to allow a little saline t<i lleiw first, as a 
prejcaution against the iiije;ctioii of 606 ” into 
the tissues should tlie needle iiave iiappemd 
not to emter the vein. iSenne salim; should 


be run in afterw'ards to e;le*ar tlie; iie:e;die of 
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the “ 606 ” solution. For this purpose it is 
convenient to contain the 606 ” in one funnel 
and the saline in another, both funnels being 
slung side by side and connected, about a foot 
below, by a glass V-piece. After the needle has 
been inserted, the clip controlling the saline is 
opened, and as soon as it is seen that the flow 
is satisfactory the “ 606 ” solution is turned on 
while the saline is shut off. The saline is 
turned on again, as soon as sufiBicient “ 606 
has flowed down the tubing, to sweep that 
remaining in the tube into the vein. The 
wliole procedure is very simple, but requires 
rather an elaborate set of apparatus and uses 
up so much distilled water that a simpler 
technique is likely to appeal to the practitioner. 
This is not possible with the original prepara- 
tion, which must be given well diluted, and 
Ehrlich experimented to discover a compound 
having the same therapeutic properties but 
more convenient to administer. The result 
was two preparations, one of which was pro- 
duced shortly after “ 606 ” and is now almost 
universally used ; the other, produced not long 
before the War, has not been employed very 
extensively in this country. The second of 
these preparations, salvarsan-natrium ” or 
** sodium salvarsan,” is ''606” already con- 
verted to the sodium compound. It is a yellow 
powder which requires only to be dissolved in 
water and can be given much more concentrated 
than the original pnqjaratiou. It is about 
two-thuds the strength of salvarsan and, in 
equivalent doses, is a more easily tolerated 
preparation than the original. 

I'he first improvement of salvarsan produced 
by Ehrlich was “ 914,” or dioxydiamidoarseno- 
benzol monomethylene sulphoxylate of soda, 
which is now sold as r.cosalvarsan, novarseiio- 
benzol (Billon), novarsenobillon, neokharsivan, 
neodiarscnol, and nco-arsphenaminc. It is a 
yellow i)owder (containing 18 to 22 per cent, 
of arsenic) which is much more liable than 
salvarsan to become toxic on exposure to air, so 
that it must be administered very quickly after 
the am])oule has been opened and its contents 
dissolved. The powder is soluble in its own 
weight of water (samples which dissolve with 
difficulty should not be used), in which it forms 
a neutral solution. The strength of this 
compound is two-thirds that of " 606,” a dose 
of 0*6 corresponding to 0’4: of the original 
preparation. The most usual method of ad- 
ministration is the intravenous. The dose, 
from 0*45 to 0*9 for adults, is dissolved in 
2-5 c.c. of distilled water and drawn into a 


syringe through a cotton-wool filter or after 
being drained through muslin. The syringe is 
armed with a fairly fine needle, and the point of 
the latter inserted into the vein, which has been 
made prominent by fastening an elastic band 
round the upper arm and making the patient 
grasp a roller bandage. A pull on the piston 
causes blood to flow ll^ck into the syringe when 
the needle is properly within the vein. The 
rubber band is released and the hand opened, 
and the piston is then pressed steadily home. 
" 914 ” can also be given intramuscularly or 
into the deep subcutaneous tissues, and its 
therapeutic effect when administered in this 
form is undoubtedly greater than when injected 
intravenously. The injection is apt to cause 
considerable pain, which may be immediate or 
may come on two or three days later and last 
for about a week. Many methods of preparing 
the solution have been devised to obviate the 
disadvantage, but none of them has proved 
entirely successful, and many workers consider 
that simple solution of the dose in about 
10 minims of distilled water results in as 
little discomfort as when such anaBsthctics as 
stovaine, creocamph, and camphophenique are 
added. Recently a modification of " 914 ” 
has been prepared by Pluchon which can be 
injected subcutaneously with practically no 
discomfort to the patient. It is known as 

snlfarsenol.” ^ It is a yellow powder which 
is readily soluble in distilled water and can 
be injected in a concentration of 0*3 grm. 
per c.c. of water. If injected intramuscularly 
it is ax)t to cause some pain and aching in 
the muscles, though this appears to be less 
than that which often follows an intramuscular 
injection of mercury. The best method of 
administration is into the deep subcutaneous 
tissues. In the upper and outer quadrant 
of the gluteal region the skin and fat are 
pulled away from the underlying fascia, by 
grasping them with the thumb and fingers 
of the left hand, and a 2-in. record needle is 
entered obliquely at the base of the pyramid 
thus produced. The needle is made to tmder- 
run the fat so that its point may scrape on 
the fascia overlying the gluteal muscles. The 
charged syringe is fitted to the needle and the 
injection given fairly slowly. The site is then 
niassagc'd with a pad of lint. 

Another preparation, introduced by Mon- 
neyrat, is galyl, or tetraoxydiphosphamino- 
diarsenobenzol. It is a greenish-grey powder 

^ Sulfarsenol is sold in London by Messrs. Wilooz, 
Jozeau & Co., chemists. Hay market. 
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which is soluble in alkali, and is sold in sealed 
ampoules already mixed with sodium carbonate, 
so that it is ready for intravenous adminis- 
tration when the contents of the ampoule 
have been dissolved in about 5 c.c. of 
distilled water. Galyl is also sold dissolved 
in glucose solution for intramuscular injec- 
tion. 

Two preparations have been introduced by 
Kolle, the successor of Ehrlich. One, called 
salbzylate ” or “ 1495,” is a stable arseno- 
benzol preparation put up in ampoules already 
dissolv^ and ready for injection. The other 
preparation, known as ** silbersalvarsan,” is 
a combination of salvarsan and silver and is 
closely similar in its physical properties to 
“ disodo-luargol,” a combination of salvarsan, 
silver, and antimony, which was introduced by 
Danysz in 1916. A xireparation made by the 
same firm and known as “ arssno-argenticum ” 
appears to be identical with silbersalvarsan. It 
is an emery-coloured powder which forms a 
dark-brown solution in water and can be given 
intravenously in solutions as concentrate as 
0*3 grm. in 10 c.c. A good method of giving 
these silver preparations of salvarsan is to 
dissolve the dose in 5 c.c. of distilled water, 
take up through a cotton- wool filter into a 
10 c.c. syringe and, having punctured the vein, 
to draw into the syringe 6 c.c. of blood before 
pressing the piston home. This ensures the 
correct position of the needle ; the blood cannot 
be seen to enter the syringe barrel owing to th«j 
opacity of the solution, but the piston could not 
be pulled back so far if the needle were not 
properly within the vein. The injection should 
be given much more slowly than neosalvarsan, 
other^vise the patient may suffer from vaso- 
motor symptoms as noted below. When the 
vein is a very difficult one it may be better to 
inject in more dilute form with a funnel and 
rubber tubing, as used for the administration 
of salvarsan or its substitutes. The dilute 
method may also obviate throin])osis, which 
occurs sometimes after using more concen- 
trated solutions. 

Therapeutic properties of arsenobenzol pre- 

parations. — All the arsenobenzol preparations 
mentioned above have a very' rapid effect in 
causing disappearance of 8p. 'pallidum and of 
symptoms. In this respect there is little to 
choose between them, but Kolle’s sulfoxylate 
is rather slower than the others. All of them 
act much more rapidly than mercury, and there 
is no doubt that tlie use of these preparations 
has considerably improved the treatment of 


syphilis, though the first hope of Ehrlich that 
he had discovered a remedy which would cure 
with one dose has not been fulfilled. They 
have, moreover, very considerably improved 
the prognosis. Whereas before, under purely 
mercurial treatment, it was common to see a 
patient develop new symptoms whilst actually 
taking the remedy, it is now rare for anyone 
to relapse whilst undergoing a course of arseno- 
benzol treatment. The rapidity of effect can 
best be appreciated in cases where it is 
necessary to stop the syphilitic process quickly, 
before it has done irreparable damage to 
delicate structures such as the iris ; in such 
cases these remedies are incontestably superior 
to mercury. The greater certainty of cure 
is shown by the fact that unequivocal second 
attacks of syphilis, formerly a great rarity, ar«‘ 
now of comiMiratively common occurrence, even 
in the experience of those who understand thc^ 
difference between recurrent and new chancres. 
Dose for dose, luargol, orseno-argenticum, and 
Kolle’s silver salvarsan ai>pcar to be about 
twice as powerful in immediate therapeutic 
effect as 006 ” and “ 914,” and can conse- 
quently be given in much smaller doses. 
Sulfoxylate is slower in action. In i>crmancnce 
of effect these compounds differ souks what. 
Of the three better-known preparations, ‘‘ 606.” 
“914” (and their respective substitutes), and 
galyl, experience indicates that, in equivalent 
courses administered intravenously, the per- 
manence of effect is in the order given, i.e. aft<‘r 
a given course the smallest percentage of 
relapses will follow the “ 606 ” and the largest 
the galyl. When the results of an intra- 
muscular or deep subcutaneous course* of nc*o- 
salvarsan are com|»ared with thc,se there is 
little doubt tiiat the advantage rests with ik»«>- 
salvarsan, and it is reasonable to expect th.at 
the same will be found of the closely similar 
prex)aration, sulfarseiiol. Sufficient is not y(‘t 
known of luargol, arseno-argentieuin, silver 
salvarsan, and sulfoxylate to indicate their 
position in regard to permancmee of effect, but 
considerable evidenccj has been produced to 
show that the silver arsenobenzol prei^arations 
are particularly valuable in severe ulccuativo 
conditions of syphilis and in syphilis of the 
nervous system. 

All these romcjdies have a certain toxic effect 
on the tis.sues, which is manifestcid in a small 
proportion of ca.sc.s by symptoms described 
below. On the whole, “ 606 ” apiicars to give 
rise to immediate side-effects in a larger pro- 
portion of cases than the others. As a practical 
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result, patients have to be kept under observa- 
tion for some hours after salvarsan injections 
— a precaution which is not, as a rule, necessary 
after injections of the other remedies. The 
choice of preparation depends on circumstances. 
Other things being equal, the worker would 
jirobably choose “ 606 ” for routine intravenous 
and sulfarscnol or neosalvarsan for subcutaneous 
treatment because of their superior therapeutic 
effect, though it is possible that these may be 
ousted later by the silver combinations when 
we have had sufficient time to test these newer 
remedies. But salvarsan has disadvantages in 
the complexity of its preparation, in the length 
of time consumed over the injection, and in the 
fact that the patient has to be detained for some 
hours ; while 914,” on the other hand, is simply 
prepared, and the patient can be sent away at 
once. The hrst is therefore a preparation for 
intravenous treatment of in-patients at an 
institution where assistance and apjffiances arc 
ample ; tlie second is for the consulting room 
and the out-patient department. For sub- 
cutaneous treatment sulfarscnol is at present 
the remedy of choice. 

Toxic effects of aisenobenxol remedies. — 

These compounds all tend to damage caxullary 
endothelium, and most of the toxic effects can 
be referred to this action. In patients who 
have died as a result of over-doses, or of 
idiosyncrasy, there have been found blockage 
of cerebral capillaries with small hoimor- 
rhages around these ; ha^morrliagic nephritis ; 
heemorrhage into lung capillaries ; submucous 
}K*techi8B and ccchymoses in the stomach and 
bowel ; and, in a comparatively few cases, 
degeneration of liver cells amounting to a 
condition like that found in acuti^ yellow 
atrophy. 

Clinically, toxic effects are manifested by one 
or more of the symi)toms now to be enumerated. 
Although the list is a comparatively long one, 
most of the symptoms are so mild, infrequent, 
or preventable as not to jireclude the routine 
use of these remedies. In roughly chrono- 
logical order they are as follows : — 

1. Duritig or itmnediately after the injection : — 

(I) Vaso-motor disturbances, also known 
as anaphylactoid symptoms or minor 
nitritoid crises. (2) Urticaria. (3) 
Syncope. (4) Pain in the gums and 
teeth. (5) Peculiar taste in the 
mouth. 

2. Following the injection usually by a few 
hoursy and occurring generally on the same 
day : — 


(6) Rigor, rise of temperature, and head- 
ache. (7) Vomiting, diarrhcea, pain 
in the back and cramp in the legs. 
(8) Herpes (labialis or zoster). 

3. At mrious times from a day or two to a month 
or longer after a single injection or a course of 
injections : — 

(9) Albuminuria. (10) Stomatitis. (II) 
Chronic headache ; lassitude ; loss 
of appetite, weight, and sleep. 

(12) Erythema and dermatitis. 

(13) Jaimdice. (14) Severe cerebral 
s3anptoms. 

I. The vaso-motor symptoms simulate those 
of anaphylaxis so closely as to have been 
attributed to that condition. The face be- 
comes flushed, and the tongue and lips may 
swell ; there may be respiratory distress, and 
the patient may become unconscious. Often 
a severe attack is followed by more or less 
generalized urticaria. As a rule the 83 miptoms 
last for about half an hour, but in rare cases 
recovery is not complete for a number of 
hours. There is no doubt that they are due to 
the remedy entering the circulation in an 
imperfect statcj of solution or being precipi- 
tated too rapidly in the blood-stream, ^mples 
of “ 914 ” which dissolve with difficulty cause 
these symptoms when given in concentrated 
form, though the same samples are innocuous 
when given dilute. Imperfect alkalization of 
606 ” solutions, their very rapid administra- 
tion, or (what amounts to the same thing) 
giving the injections in too (;oncentratcd a 
form, almost always results in vaso-motor 
s 3 rmptoms. All produce greater density of the 
precipitate in the blood-stream. Some patients 
react more readily than others, and this is 
possibly related to the effect of their blood 
upon the physical state of the preparation. 

Tlie prevention of vaso-motor symptoms 
depends on attention to the above consider- 
ations. Solutions of “ 606 ” should be well 
alkalized and given dilute ; solutions of 914 ” 
should not be given concentrated if the pre- 
])aration does not dissolve perfectly in practi- 
cally its own weight of water ; all solutions 
should be Altered before use. The treatment 
usually employed is to inject 10 15 min. of 
adrenalin chloride (1 in 4,000) hypodermically, 
but atropine .Ai gr. appears also to be effective. 

Syncope is usually mental, unless it precedes 
vomiting. 

Pain in the gums and teeth is j^robably 
vaso-motor. 

As to the jieculiar taste in the mouthy of which 
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some patients complain during the^injection, 
this has been interpreted by some authors as 
a sign of intolerance of the remedy. I have 
not^ the presence or absence of this symptom 
in almost every patient to whom I have given 
an arsenobenzol preparation, and cannot agree 
that it indicates intolerance. It is a very 
common symptom when “ 914 ” is given con- 
centrated, and far more frequent than when 
“ 606 ” is given dilute, yet one would say that 
toxic efiects are commoner after the latter. 
Patients of mine who have received exception- 
ally large total amounts of “ 606 ” without 
ill effect have tasted it every time, whilst 
amongst those who have never tasted the more 
concentrated “ 914 ** there have been as many 
who developed signs of intolerance as among 
those who did experience the peculiar taste. 

2 . Rigor^ rise of temperature^ and headaehe 
are very rarely severe, but are commoner after 
first than subsequent injections. Dianhwa 
and vomiting are not frequent unless there has 
been an error in technique, or the patient has 
been indiscreet in his dietary. Quite often 
they are followed by Iwrpee, Usually these 
symptoms have all disappeared by the next 
day. They are prevented to some extent by 
taking care that the patient has fasted for some 
hours before the injection. 

3. Albuminuria very rarely (iauses any 
anxiety. Stoinatitis is not ofto attributed to 
arsenobenzol remedies, but these undoubtedly 
seem to increase the tendency to this compli- 
cation which is manifested by patients on 
mercurial treatment. 

Chronic headache^ lassilwle, etc., arc symp- 
toms of intolerance displayed by a few patients, 
and indicate the necessity of a rest from 
treatment. 

Various skin affections may occur besides the 
urticaria and herpes mentioned above, and 
may have very serious consequences. The 
mildest is some slight itching which quickly 
passes off. Some x^atients show a transient 
and limited erythema which quickly disappears, 
but in a small minority a punctiform er 3 rthema 
quickly spreads over the body, is accomjianicd 
by most intense itching, and often then jiasses 
on to a condition like pityriasis rubra. There 
is eictensive exfoliation of the eindermis and 
localized creeping eczema. The constitutional 
symptoms are severe, with fever, insomnia and 
loss of appetite, and there may also be severe 
diarrhoea, perhajis with jaundice, indicating 
intestinal catarrh. The incidence of derma- 
titis depends largely on the intensity of the 


treatment. Generally speaking, a male adult of 
average build will easily tolerate 2*6 grm. of 
salvarsan in doses of 0*3-0 *5 spread out over a 
period of 57 days, but if this period is shortened 
the percentage of dermatitis increases notice- 
ably. This was a consideration in mapping out 
the course of treatment outlined later (p. 320). 
There is no doubt, also, that a careful look-out 
for signs of skin irritation will often supply 
timely warning of the idiosyncrasy and, by 
preventing the administration of more arsimo- 
benzol will savis the patient from a severe 
attack. The treatment of exfoliative derma- 
titis following arsenobenzol injections is often 
troublesome on account of the generalizi^l 
exfoliation and the local pustulation and 
eczema. Generally, the x>uticnt should be in 
bed and well prote(‘tcd. An intramuscular 
injection of intramino 2*5 c.c. will often abort 
a commencing erythema, as also will bleeding 
to a ])int. JMilebotomy is useful, too, in 
relieving the headache and general irritation. 
Internally, quinine 5 gr. every four hours, and 
ichthyol 5 gr. in capsule night and morning, 
are useful, and the bowels should be regulated 
with parallin. The dii^t should be simple, and 
should not includi^. eggs and meatr. Loi^ally, 
calamine lotion and starch poultices arc sootii- 
ing. An o(*casional bran bath is valuable, but 
careful precautions should be taken against 
chill, as these i>atients are very jironc to 
Xmeumonia. For weej)ing surfaces I jirefer 
10 -pcr-ccnt. ichthyol ointment. 

Jaumlicc following injections of arsenobenzol 
preparations has been tin*, subject of considerable 
discussion, and views as to its causation are by 
no means unanimous. In a series of 39,377 
jiaticnts treated with ‘‘ 006 ” or “ 914,” 1 
found that 270 had been rejiorted as suffer- 
ing from this complication either during or 
some time after the course of treatment. 'J'he 
patients suffered no more severe symx)tomH than 
are met with in the average case of obstructive 
jaundice, though in some instances the .synij»- 
toms persisted for several months. In 24 
cases the symptoms were definitely of a differ- 
ent type, with sevijre epigastric and hepatic 
pain, restlessness and delirium, followed by 
death. Broadly, the changes found were exten- 
sive degeneration of liver-cells with round- 
celled infiltration of the suxiporting connective 
tissue ; multixilc subscrous ha 0 morrhages ; and 
frequently hromorrhages into lung alveoli. Mo 
particular batch of the xirex^arations could be 
incriminated as resx>onsible for these fatalitie.s, 
which ofjcurred iii three hospitals, nor could 
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the technique he called in question. They hap- 
pened about the same season, and it is signi- 
ficant that, while the hospitals concerned were 
dealing constantly with about 1,000 cases of 
syphilis, seven other hospitals dealing with 
more than twice this number experienced no 
instance of acute toxic jaundice. As far as 
could be ascertained by x)ersonal inspection, 
the technique was practically the same* in all 
the hospitals. As to dosage, at Rochester Row, 
where on an average more of the remedy was 
administered per patient than at any other 
hospital, no case of the kind occurred, but it 
seems significant that, in the two hospitals 
which suffered worst, the treatment was con- 
centrated into a shorter period for the same 
total dosage than in the others. It has been 
suggested that the jaundice is primarily 
syphilitic in origin and that the remedy com- 
pletes the destruction of the damaged cells, 
either by direct action or by releasing toxins 
from the spironemes. This probably does 
account for some cases. But the treatment was 
common, and syphilis was common to all the 
hospitals, yet these cases occurred in only three 
of the ehiven hospitals which contributed the 
above collection of 39,377 crises. Aftiir allow- 
ing for the factor of concentration of the course 
of tre4itment, which has been mentioned above, 
it is difficult to escape the impression that 
another factor was concerned in the causation 
— some agent which damages liver-cells and 
jiiakes them an easy prey to the toxic effect of 
the arsenobcnzol remedy. It is not unlikely 
that the agent of campaign jaundice was 
c*oncerncd in many of these cases, and this 
would explain its epidemic character. It is ob- 
vious, however, that the arsenobcnzol compound 
l)layed a considerable part as prcciintating 
agent. It should be mentioned, by the way, 
that the incidence, of toxic jaundice ought to be 
put at a much lower figure than is represented 
by 24 out of 39,377, since these were collected 
only over a certain period. Up to the early 
])art of 1919 1 had gathered reports of only 30 
fatal cases of jaundice from military hospitals 
treating syphilis in the United Kingdom during 
the War. These hospitals must have dealt 
with more than G0,(K)0 cases of syphilis. 

Tlic treatment of both ty})es of jaundice 
mentioned above consists m milky diet without 
meat or eggs, and large doses of bismuth sub- 
carbonate and sodium bicarbonate, with regu- 
lation of the bowels by paraffin. 

Severe cerebral symptoms, licadache followed 
by mental confusion, epileptiform convulsions 


and coma, ending in death in a large proportion 
of cases, are now very rare, and I was able 
to discover only eight cases among soldiers 
treated in Britain before and during the War. 
Such cases were much more frequent in the early 
days of salvarsan, when it was common for two 
injections of 0-6 grm. to be given with an 
interval of forty-eight hours, and there can be no 
doubt that the comparative infrequency of cere- 
bral side-effects among cases treated in military 
hospitals has been due to the moderate initial 
dosage employed and the spacing out of the 
injections. O^e patient, whom 1 saw in the 
comatose condition, was restored within half an 
hour by phlebotomy to 20 ounces, the removal 
of 16 c.c. of cerebro-spinal fluid, and the 
injection of 1 c.c. of adrenalin chloride 1 in 
1,000. This treatment should be applied at 
once. 

Jarisch-Herzheimer reaction. — The imme- 
diate effect of these as of other antisyphilitic 
remedies is to increase the intensity of the 
syphilitic process. Generally this is of no 
great moment, as when a rash beciomes more 
intense, but it may be important when an 
artery supplying some vital organ is already 
partly blocked. Such cases, however, are 
very rare. 

Neuro-recurrenoes. — Though not strictly a 
direct effect of arsenobcnzol treatment, paraly- 
sis of various cranial nerves, especially the 
seventh and eight, became more common 
shortly after its introduction. These pheno- 
mena have been proved to be syphilitic recur- 
rences, and their greater frequency at one time 
was due to the fact that many patients were 
treated with one or two doses only, in the belief 
that that was sufficient to cure. It seems 
probable that the arsenobcnzol remedies prevent 
development of the spironemes in the sldn and 
mucous membranes more easily than in the 
central nervous system, and that the absence of 
any general skin and mucous-membrane re- 
action results in failure of development of 
immune substances which would keep the 
spironemes in the central nervous system in 
check. If this is so, the pliysician clearly must 
administer an amoimt of treatment which 
will ensure the destruction of spironemes in 
the central nervous system as well as the 
other tissues. If he stops short of this he may 
give an opportunity to the spironemes in the 
brain and spinal cord to set up greater trouble 
than would otherwise be possible. 

Precautions zeoommended in treating pa- 
tients with arsenobensol compounds. — In 
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the case of sufEerers from advanced Addison’s 
disease, bleeders, and those on the point of 
death from severe visceral disease, these 
remedies are contraindicated. 

In visceral disease of a less severe t 3 rpe, in 
alcoholism, and when the patient is prone to 
such skin affections as eczema and severe 
seborrhoca, it is advisable to begin with a dose 
of 0-1-0-2 grm. of “ 606 ” or 0-15-0-3 grm. 
of 914,” and to increase the intervals in 
the outline of treatment given in the next 
paragraph by from 20 to 100 per cent. 
The same applies to patients suffering from 
syphilis of the brain, cord, or viscera when 
there is reason to fear an exacerbation of the 
process. 

In the case of adults who, except for syphilis, 
are healthy, it is well to remember that the 
most healthy-looking may be intolerant of the 
remedy, and to begin with a moderate dose — 
0-3 grm. of ” 606 ” or 0-45 grm. of “ 914.” On 
the same principle the intervals between doses 
should be spaced in a way which has proved to 
result in a very low proportion of toxic side- 
effects. 1 liave tried various courses, from 
2*4 grm. of salvarsan in 28 days, gradually 
increasing the intervals until 2*6 grm. was 
being given in 57 days, and have found in 
the case of men that when 2*6 grm. is com- 
pressed into less tiian a 57-day course the 
incidence of sucli toxic side-effects as derma- 
titis increases noticeably. The patient should 
be watched carefully throughout the course 
for the signs of intolerance mentioned above. 
This precaution may not prevent sevijre side- 
effects absolutely, but such as do develop 
will usually be much milder than wlien no 
notice is taken, for cxamjde, of an erytliema 
and the treatment is continued to the end of 
the course. 

Mercurial preparation! • — Mercury was 
formerly the sheet anchor in the treatment of 
syphilis. Since the advent of the arsenobcnzol 
preparations it has largely been relegated to the 
second place, and even discarded altogetlicr by 
some, who believe that a cure can be effected 
more rapidly and certainly by the newer 
preparations alone. My own experience is that 
more relapses occur after the administration of 
a given number of injections of arsenobcnzol 
alone than when as many injections of an 
insoluble prep^ation of mercury are given also, 
at the sam e time. Mercury acts slowly, and 
the therapeutic dose is very close to the maxi- 
mum which the patient can tolerate, so that its 
limitations are particularly apt to be felt when 


it is necessary to bring the disease rapidly under 
control, as in iritis and in cases where the 
patient is rather loss tolerant than normal, so 
that sufficient of the remedy cannot be admin- 
istered to control the disease. It has the 
advantage over the arsenobcnzol preparations 
that it can be kept in the circulation almost 
continuously for years. That one dose of 
arsenobcnzol, even a largo one, docs not cure 
syphilis is now well known. It seems probable 
that the spironomes most deeply placed in infil- 
trates are not reached, and that before the last 
spironeme can be destroyed the inhltrate must 
be removed and the area revascularized. Such 
a process takes time, and whilst it is occurring 
it is necessary that spironerncs should bo kei)t 
in check as they become expos<id ; otherwise 
they would bo set free to start the process of 
syphilization anew. This conception indicates 
the role of mercury in the mo<iern treatment of 
syphilis. If, however, the view is held that the 
disease is not cured by one dose oE arsetio- 
benzol because the spironeines are in a resistant 
form, it is equally reasonable to hold tliat, ns 
they resume the form which is susceptible to 
attack by antisyphilitic remed.ies, one of these 
ought to be present in the tissues to keep them 
in check; and it is menuiry that can most 
conveniently be maintained in the tissues for 
this purpose. 

Methods of administration. — The oral method 
is much favoured, but is a]>t to cause gastro- 
intestinal disturbance and is exposed to tins 
risk of failure through tiie patient's forgetful- 
ness. It is greatly employed now for continu- 
ation treatment after the })atient lias under- 
gone sufficient arsenobcnzol and mercurial 
treatment to render his Wasserrnann reaction 
negative. Tlie favourite ])reparations are : 
(1) Hydrargyrum cum creta, with or without 
pulv. ipecacuanhflo composita, 1-2 gr. of each 
in pill or tabloid form ; (2) hydrargyrum 

iodidum viride, J-J; gr. in i)ill form ; (3) j>il. 
hydrargyrum, 1-3 gr. ; (4) licp hydrargyrum 
perchloridi, ^-1 dr., often prescribed in a mix- 
ture with potassium or sodium iodide. The 
fourth })reparation is quicker in effect than the 
other three in corresponding doses, but is 
obviously less convenient for the patient, siiu^e 
it involves the carrying about of a liquid 
mixture. 

A good method of plamiing continuation 
treatment, taking hydrargyrum cum creta as 
the basis, is as follows, the courses of arseno- 
benzol and mercurial treatment outlined later 
(p. 322) having been completed 
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(1) Pil. hydrarg. c. cret. 2 gr. thrice daily for 
one month, followed by three daire wi&ont 
pillB. 

(2) Pil. hydrarg. c. cret. 1 gr. four times a day 
for one month, followed by one week without 
pUls. 

(3) Pil. hydraig. c. cret. 1 gr. thrice daily for 
one month, followed by one month without 
pills. 

(4) Pil. hydrarg. c. cret. 1 gr. thrice daily for 
three months, followed by one month with- 
out pills. 

(6) Pil. hydrarg. c. cret. 1 gr. thrice daily for 
throe months, followed by one month with- 
out pills. 

During the intervals of one mouth it is advis- 
able to give iodides in the doses specified 
(p. 321). 

Inunction . — TliLs is a most valuable method 
of administering mercury but must be carried 
out by a skilled rubber. Inunctions have the 
inconvenience of soiling the skin and clothes. 
On suciiessive days 5-10 grm. of 33|-per-ccnt. 
mercurial ointment is rubbed for twenty 
niinuttis into thighs, calves, arms, and back, the 
numlier of rubbings varying from 60 to 2(X) in 
a course. TJic lengt.h of a course dcjiends on 
tlie patient’s tolcranexs, which is judged by the 
state of the gums, the weight, and the general 
well-being. 

Intravenous injections arc rapid in effect but 
very apt to give rise to toxic symptoms ; they 
appear to me to have the further disadvantage 
that the effect is not sustained. The usual 
])re}»arations employed are the cyanide and the 
jierchloridc, in doses of 1 c.c. of the 1-per-cent, 
solution, daily or on alternate days. 

For iniranniscukir injections both soluble and 
insoluble ])reparatious are em])loyed. Among 
the soluble prcimrations are the biniodide 
(1-per-cent, solution) in doses of 1 c.c., the 
bibromide, the benzoate, and the perchloride, 
the jierchloride being made up as follows : — 

Sod. chlor. gr. 4 

Aq. destill ^400 

Dissolve, filter, and add hydrarg. pcrchlor. gr. viii. 

Dose, 5-10 min. 

Tlic soluble preparations are more rapid in 
effect, but this is not sustained. They have 
the further disadvantage of having to be given 
daily or on alternate days. 

The insoluble preparations most commonly 
employed are mercury in fine subdivision, 
calomel, and mercury salicylate. The two 
former are suspended in a fatty base, such as 
palmitin and creocamph, or olive oil, in 
strengths of 10, 20, or 40 per cent., accoi^ing 


to preference. Mercury salicylate is usually 
put up in a 10-per-cent, suspension in liquid 
paraffin. Suspensions of these remedies r^y 
for use are sold by most chemists. The doses 
usually employed are mercury 1-1 J gr., calomel 
gr., salicylate 1^2 gr. Calomel causes 
more pain than the other two, an^Tiny own 
preference is for mercury in fine simdivision. 
The advantages of the insoluble preparations 
are that, on account of the slow absorption, 
enough mercury can be given in one injection 
to last a week, and that the effect is sustained, 
so that the proper role of mercury in the modem 
treatment of syphilis is fulfilled. 

Tlie technique of intramuscular injections is 
simple. The site usually chosen is the gluteal. 
A good point is just external to the mid-point 
of a line drawn from the meeting point of the 
buttocks to the top of the great trochanter. A 
needle 2 in. long is introduced, almost to its 
full length, perpendicularly to the skin surface 
The base is examined to see that no blood is 
oozing from it, the syringe is applied, the piston 
pulled upon to see that the needle point is still 
not within a vein, and the piston is then pressed 
home. The needle having been withdrawn, the 
site is well massaged with a ball of cotton-wool. 
Before an insoluble preparation is drawn into 
the syringe, care should always be taken to see 
that the suspension has been well mixed, either 
by stirring with a glass rod or by energetic 
shaking of the bottle. 

Toxic effects of mercury. — These arc stoma- 
titis, nc])hTiti8, colitis, general malaise, and 
dermatitis. 

Stomatitis can usually be prevented with 
care. The patient's teeth should be set in 
order before starting the course, and ho should 
brush his teeth night and morning. Potassium 
chlorate is useful and may be incorporated in 
the dentifrice as follows : — 

Grot, preecip. §i. 

Mag. carb. pond. §iiL 
Sap. pulv. dur. Jiii. 

Thymol gr. iL 
Potass, chlorat. gr. xvi. 

OL menth. pip. ^xv. 

If in spite of these precautions the gums become 
sore, the mercury must be stopped and more 
energetic treatment applied to the mouth. 
Lozenges of potassium chlorate to suck, and 
swabbing with peroxide of hydrogen, followed 
by the application of collosol argentum, or of a 
mixture of liq. arsenicalis 1, vinum ipecacuanha 
1, and spiritus vini rectificatus 2, usually suffice 
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to restore the gunis to a healthy condition. 
Between times a mouth- wash of alum, 5 gr. to 
the ounce, or of liq. plumhi subacctatis dilutus 
is valuable. These measures can usefully be 
supplemented by the administration internally 
of sulphur water and of potassium iodide. 

Nephritis rarely results from the moderate^, 
doses of mercury now employed, but the effect 
of mercury as an irritant of the kidneys should 
be remembered in cases wlierc these organs are 
already diseased. Arseno benzol ])rc])arations 
also tend to cause nepliritis, so that, in certain 
cases, it may be advisable to withhold one 
preparation during the period when the otlier is 
being administered. 

Colitis is extremely uiK'ommon as the result 
of the ordinary mercurial course of treatment. 

General malaise is ai)t to r<‘sult from pushing 
mercury too freely, and it is always advisjible 
to keep a close watch on tin* patient’s weight 
and general condition. 

Dermatitis as a result of mercurial tn^atment 
alone is very rare, but since arsenobenzol tresat- 
ment tends to act in the same direction it may 
be advisable, where there is reason to suspect 
that the sldn is susceptible, to withhold the 
mercury wliilst arsenobenzol is being adminis- 
tered. 

Iodine preparations. — The role of iodine, 
of promoting the resolution of syphilitic jiro- 
cesses, is more particularly required in those 
stages where tlici tissue rea(;tion is this greatest, 
namely the tertiary, but, since the tissmj 
reaction is qualitatively the same in all st^igf's 
and there are grounds for supposing that this 
reaction tends to make the spironemes in- 
accessible to antisyphilitic remedies, there is 
reason for the employment of iodine prepara- 
tions in all stages. Usually 1 have givcm them 
for short periods between courses of treatment 
by arsenobenzol and mercury, on the principle 
of stimulating the tissues to clear away the 
exudates as rapidly us possible and so to pn*- 
pare the ground for the furtlier action of the 
more definitely specific arsenobenzol and mer- 
curial remedies. The favourite jjreparatioii is 
jjotassium iodide, in doses of 5-30 gr. thrice 
daily. It may cause gastro-intestinal disturb- 
ance, even when given very dilute in water, and 
is then better tolerated if made up in a cent, 
per cent, solution and the dose dropped into 
milk. The depressing effect of potassium 
iodide is overcome by giving it with nux 
vomica, while liquor arsenicalis is believed to 
counteract its tendency to cause pustular 
eruptions. When ])uta.ssium iodide is not well 
III — V 


borne it may be replaced by sodium or ammon* 
ium iodide. Many proprietary preparations are 
advertised as su})erior to potassium, sodium, 
and ammonium iodides, but they should be 
reserved for ceases wliere the older preparations 
cannot be tolerated. Amongst others are Lij[)o- 
iodine, sold in tablets ; lodeol, a ('.olloidal pre- 
paration given intramuscularly ; and rollosol 
iodine given intravenously. 

General management of eyphilis. -The 
main principles to be observed in the treatment 
of syphilis are - 

(1) To begin as early as possible, before 

the })arasite lias beconui buried in 
the scleros<‘d jirimary sore or eii- 
trcneJied in coni])aratively inacecs- 
sible regions, such as the central 
nervous system. 

(2) To i‘o]itinue as long as experience 

sliows that there is a ])ossibility of 
the patient relapsing if treat immt 
ceases. 

(3) 'Fo exploit the patient’s natural re- 

sistance, by maintaining his general 
health in the highest }>os8il)le con- 
dition. 

To lay down a line of treatment which will 
ensure J(K) ])er (jent. of cures, yet not err on the 
side of ovcr-tnjatnumt in tlie majority of castis, 
is quite im])ossrbl(5. There is evidence to show 
tliat, judging by persistence of a negative 
Wassermaun reaction for some years afterwards, 
and the proj)agation of healthy children, many 
ceases are cured by a compniatively short course 
of arsenobenzol and mercurial injections, 
whilst others, apf)anmtly the same in character, 
have Tela))sed again and again after the same 
course. It lias beconwi a fairly general custom 
in early cases to give a course of arsenobenzol 
and mercurial injections, usually about sc^ven 
or eight of each, and then, if the Wassermann 
reaction lias become negative, follow uj) with 
treatment by mercury for a year or more*. Jt 
seems to mo that too much reliance is jiluccd on 
this follow-up treatment by mercury, and that 
in most cases the arseiiobmizol and mercurial 
treatment should be continued for much longer 
than is usual. Another tendency is to give 
just enough arscmobonzol and mercurial treat- 
ment to convert the Wassermaun reaction to 
negative and then to watch the behaviour of 
the blood reaction. In such cases another 
course, and no more, is given when the reaction 
again becomes pasitive, in spite of the fact that 
much more treatment is neijessary for a relapse 
than a fresh case ; in this way a patiemt may 
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eventually receive far more treatment than 
would have sufficed to cure him if the courses 
had followed one another without regard to 
the blood reaction. I prefer to continue the 
arscnobenzol treatment far beyond the stage 
when the Wassermann reaction first becomes 
negative. Bather than continue with mercury 
after a minimal course, I would repeat the 
arsenobenzol and mercurial course. 

In all cases of primary sore it is of the greatest 
importance to apply local treatment to destroy 
the organisms in situ. It may be possible to 
remove the sore by circumcision, or to destroy 
it with a cautery. Failing this, the sore may 
be injected with 0-2 grm. hectine, as supplied in 
ampoules ready for use. An ointment made 
Uf) with 914 ” to 3 per cent, is another useful 
application, as also is MetchnikofE’s cream 
(p. 312). If an ointment is used, it is a good 
l)lan to tell the ])atient to try to rub the sore 
away with it. lie should be impressed with 
the fact tliat rapid licaling is not nearly so 
important as reaching the depths of the sore 
with the remedy. 

The following are the courses which are given 
at the St. Thomas’s Hospital V.D. Treatment 
C-entre to men of average build in different 
stages of syjihilis. For women who are not 
])regnant it may be advisable to reduce the 
dosage according to weight. 


lioUTINE TkEATMENT OF AdULT MaLE 

Syphilis Cases 

EMPIAIYING AS THE AKSENOBENZOL REMEDY 
NKOSALVAttSAN (or oiie of its substitutes) 
or SULFAUSKNOL 


L Primary Gases with Negative Wassermann 

Intravenous in- 
jections of 

“ 914 ” or Intrainuscular 
l)aif of subeutamH)us injections of 
tSiilfarscnol McrtJiiry 

Cram Hies Crains 

1 0*4i) i 

8 0*45 i 

15 0*45 i 

20 00 i 

36 0-6 i 

50 0-75 i 

57 0*75 i 

68 — 77 Potassium iodide 

78 0-75 i 

85 0-75 i 

92 0-75 X 

Blood test on 92nd day 

2 . "93—126 Rest 


3. 127 — 147 Potassium iodide gr. v t.d.s. 

first week, gr. vii second week, 
and gr. x Siird week 

4. 148—239 Repeat treatment as from Ist- 

92nd day 

5. Suspend all treatment but test the blood every 

throe months. 

6. At end of one year test blood after provocative. 

7. During second year test blood every six months. 

8. At end of second year test blo^ after pro- 

vocative. 


II. Primary Cases with Positive Wassermann 




Day of 





Treatment 




1. 


1—239 

AsinT, 1-4. Blood test on 02nd day 

2. 

240—307 

Rest 



3. 

308—329 

Potassium iodide 




330 X 


ro-6 Mercury gr. i 



337 

“ 914 ” 

0*6 

tf « * 

4. 

. 

344 ^ 

or 

0-6 

tf »» 1 



358 ( 

365 ' 

Siilfarscnol 

0-76 

ft ft 1 




lo-75 

ft tf ^ 


5. Suspend all treatment and continue blood tests 
at intervals as in I, 5-8. 

N.B. — ^This programme is based on tho assump- 
tion that, at the end of the first 10 injections, 
the Wassermann reaction was negative. If 
the reaction was positive after the 10th injec- 
tion, proceed as laid down below for cases with 
secondary signs. 


HI. Cases with Secondary dinioal Signs 

Day of 
TretUm^nl 

1. 1-365 as in II, 1-4 

Blood test on 92nd day and on 
365th day 

2. 366 - 433 Rest 

3. 434 — 455 Potassium iodide 


r 462. 

0*6 

Meix*ury gr. i 

469 1 “914” 1 

0-6 

*» i» I 

476 or ^ 

0*6 

»♦ »> I 

1 490 Sulfarsenol 

0-75 

»» tf ' 

1 497 ; ' 

io-75 

t^ f* I 


5. Suspend treatment and continue observations 
as in I, 6-8. 


IV. Tertiary and Latent Cases 

Day of 

Treatment 

1. 1— 57 

Ist course of 7 injections as in 1, 1 

2. 58— 77 

Potassium iodide 

3. 78—147 

Rest 

4. 14S— 182 

Course of 6 as in 11, 4 

5. 183—203 

Potassium iodide 

6. 204—336 

Repeat 78 — 203 

7. 337—469 

Repeat 78 — 203 

8. 470—667 

Rost 

9. 668—602 

Course of 6 as in TI, 4 

10 603—623 

Potassium iodide 

11. 624—749 

Rest 

12, 750—784 

Course of 5 as in il, 4 
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V. Serve Caiei 

Arseno-aigenticum or Silver Salvarsan 




Intravenous 

ill- 


Day of 

jections 



Treatmtni 

Grammes 



1 

015 



4 

015 



8 

015 



11 

016 



15 

0-2 



18 

0-2 



22 

0-2 



25 

0-2 



29 

0*2 



32 

0-25 



36 

0-25 



39 

0-25 



43 

0-25 



44— 50 

Pot. iod. gr. 

V, 



t.d.8. 



51— 57 

Pot. iod. gr. 

X, 



t.d.s. 



58— 64 

Pot. iod. gr. 

XV, 



t.d.s. 



65- 84 

Best 


2nd coiiiae. 

. 85-148 

Ke})cat 1 — 64 



149—203 

Ilt'St 


3rd course . 

. 204 -267 

llopeat 1 — 64 



268—350 

Rest 


4th course . 

. 351—413 

Repeat 1 — 64 



414—511 

Rest 


5ih coiii*se . 

. 512- 575 

Repeat 1—04 



Observation of the patient after suspension 
of treatment is of the very greatest ioiport- 
ance, especially in early cases ; and the longer 
the period of observation is prolonged, the 
safer the patient. Before de(;iding to suspend 
treatment the blood should be examined and, 
if practicable, the cerebro-spinal fluid ; in the 
event of either proving to be pathological, the 
treatment should be renewed after a suitable 
interval. Subsequently, during the first year, 
the patient should be examined clinical ly at 
intervals of not more than a month, and his 
blood tested at intervals of not more than three 
months. At the end of a year from suspen- 
sion of treatment a small injection of " 6()6 
(0-3 grm.) or of “ 914 ” (0*45 grin.) should bi? 
given, and the. blood serum tested, if possible, 
2, 4, 7, 13, and 21 days afterwards. If this is 
not practicable, the seventh day after the 
provocative injection may be (jhosen as thii 
most bkely to catch a provoked redaction. In 
addition to the blood test, it is im]K)rtant after 
a provocative injection to te.st the cerebro- 
spinal fluid ; this should be done a week after 
the injection. 

During the second year, the periods of 


observation may be lengthened, and a six- 
monthly test should sufiice. 

When to discharge the patient. — The question 
arises, After what interval of freedom from 
all signs would one be justified in giving the 
patient a clean bill of health, and allowing him 
to marry, for instance ? In view of the fact 
that the arsenical treatment of syphilis and 
the Wassermann test are of such recent origin, 
it is impossible to answer such a question with 
certainty at present. All that can be said is 
that the best-treated patient should wait for at 
least two years, and the longer after this that 
he waits, the better guarantee he has of safety 
in marriage. As I have said, the risk of trans- 
mission is gradually reduced after the second 
year in any case, and is very uncommon after 
the fourth year. Judging from the ra])id effect 
of the modem treatment of syphilis on acces- 
sible spironeines, one would say that a [mti(uit 
could not transmit the diseasj* whilst actually 
undergoing treatment. 

Pregnant women, in the early months, may 
receive the course mentioned above from the 
Jst to the 57th days, “ 914 being em]>loyed 
and the dose not exceeding 0*6 grm. On 
account of the susceptibility of the ladneys, it 
is advisable to withhold mercury for the first few 
injections until it is seen that the kidneys arc^ 
tolerant. Following on this course, potassium 
iodide is giv(»n for two weeks, and the arsono- 
benxol and mercurial course rtqwated after two 
months. On this [ rinciple treatment may be 
c'ontiuued almost to tin* eiid of pregnancy, a 
careful watch being kept on the kidneys 
throughout. 

Ssrphilitic inlants. — The treatment f)! sy]>hi- 
litic infants is carried out on tin? same jirin- 
ciples as the treatment of adults. 

When the mother has been treated through- 
out pregnancy, it is still advisable to continue 
treatment of the infant for at least a y<‘ar. 
When treatment commences only after hirtJi 
the child is in a position analogous to that of an 
untre.ated adult many months after infi'ction, 
and its treatment should continue for at least 
two y(»ars. 

The best arsenobenzol cornj)ound for tin* 
purpose is “ 914,” and the dosage is regulated 
by the body- weight, giving 0*(KJ4 grm. |K‘r lb. 
as a commencing dose and working up to 
0*(K)7 grm. jKjr lb. at the end of the (xmrse. 
The injections may be given intravenously, 
into the anterior fontanel ie, or a scalp vein, 
or the external jugular ; or intramuscularly 
into the buttock. 

3^3 



SYRINGOMYELIA 


Mercury is given in the form of hydrargyrum 
cum creta by the mouth ; intramuscularly in 
doses of gr. according to age ; or by in- 
unction. In inunc>tion the binder is smeared 
with cod-liver oil, and a piece of ointment the 
size of a pea placed under it each morning. 

Such a tonic as syrup, fcrri iodidi should 
also be administered. If the mother is under 
treatment and nursing her infant, the latter 
benefits from the derivative of arsenobcnzol 
which is excreted into the milk. 

L. W. Harrison. 

SYPHILIS OF NERVOUS SYSTEM {see 
CKREBRO-SriNAL SyPHILIS). 

SYRINGOBULBIA {see Syringomyeua). 

SYRINGOMYELIA. - A chronic disease 
of the spinal cord characterized by the gradual 
d(‘velopment of a cavity in its substance. 

Pathology. — The cavity usually extends for 
a variable distance through the cervical aiid 
dorsal regions ; it does not, as a rule, spread 
much into the lumbar segments, although 
occasionally it is found throughout the whole- 
length of the cord. Sometimes it reaches 
beyond the cervical region into the brain- 
stem. It is very variable in its transverse 
size and outline at different levels, and may 
branch off in diverticula, or end at one level 
to begin again at another. It is lined by 
soft, gelatinous, neuroglial tissue, and its ori- 
gin is probably due to a process of gliosis in 
tlie |K)stcentral part of the cord, associated 
with some congenital anomaly. An incomplete 
fusion of the dorsal columns in the midline, 
with proliferation of em^bryonic tissue in the 
wails of the cleft, may form the starting-point 
in some cases. In others, congenital rests of 
glial cells near the base of the dorsal columns 
or in the neighbourhood of the central canal 
begin to proliferate, and as this growth in- 
creases in size it breaks down in the centre, 
forming a cavity. The occurrence of some 
cases after injuries to the back has led to a 
theory that trauma may sometimes act as an 
exciting cause. 

The white and the grey matter at the site 
of the lesion are destroyed by actual invasion 
and inclusion in the gliosis, and affected by 
the compression of the growtii and the cpdema 
surrounding it ; the progi*essive involvement 
of nerve tissue that takes ])lace in this way 
is resiwnsible for the symptoms of the disease. 

Symptomatology. - The clinical phenomena 
—usually beginning gradually in early adult 


life, in both men and women — ^may be described 
briefly as they occur in the ordinary or cervico- 
dorsal form of the disease. Motor, sensory, 
and trophic symptoms are present in varying 
degrees in different cases. 

The motor disturbances begin with weakness 
and wasting in some of the muscles of the 
upper extremity, usually in the small muscles 
of one or both hands, but occasionally in 
the muscles about the shoulder-girdle. The 
wasting spreads to the forearms, arms, and 
trunk, but it may long be irregular in its 
distribution and unequal on the two sides. 
The hands suffer more than the other ])arts 
of the limbs, and tend to assume a claw- 
hand ” or “ preacher’s hand ” appearance. 
The wasting very rarely spreads to the lower 
limbs ; more commonly, as the disease ad- 
vances, a spastic weakness dt^velops in them 
with the usual signs of that condition, brisk 
knee-jerks and anlde-jerks and extensor plantar 
responses. If the disease continues to advance, 
the patient at length becomes bedridden. 

The sensory symptoms are wry character- 
istic. The cuta7ieou8 loss is a dissociated one 
— ^that is, tactile, ^minful, and thermal sensi- 
bilities are not all affected to the same extent 
nor over the same or coterminous areas of 
skin. Usually there is a greater impaiiinent 
to moderate degrees of heat and cold than to 
pain, and sometimes more to warmth than to 
(old, while tactile sensibility is often normal 
in areas where the other forms arc lost. Thus, 
a patient may be able to feel light touches on 
his hands and fingers quite well, and yet 
experience no pain when he cuts or bums them. 
On the trunk and legs the loss is frequently 
crossed, tactile sensibility being affected on one 
side, and jjainful and thermal sensibilities on 
the other. 

Impairment of cutaneous sensibility of this 
kind begins early, usually in the hand or other 
part of the upper extremity, sometimes on 
the trunk ; later, it involves all these jmrts 
more or less ; and in the end it is not unusual 
to find it over almost the whole body. 

Combined with the cutaneous loss there may 
sometimes be impairment of deep sensibility, 
such as the appreciation of i)ositioii and re- 
cognition of passive movement at the joints. 
iSubjective sensations, too, are not infrequent, 
and the patient may complain of a feeling of 
numbness, tingling, or burning in the hand or 
forearm. 

Trophic symptoms and vaso-motor disturb- 
ances in the extremities, while not so constant 
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in their occurrence as the motor and sensory 
conditions, are present in many cases. Pain- 
less whitlows, and sores and scars where the 
patient has burnt or injured himself owing 
to his anaesthesia, are common on the fingers 
and hands. Frequently these sores lead to 
considerable destruction of tissue, and there 
may be mutilation of the fingers, deformity of 
the phalanges, or malformation of the nails. 
The jjaralyscd hand, with its fingers flexed 
into the palm, often has a soft, (Lnlematous- 
looking appearance constituting the ** siucii- 
lent hand of syringomyelia. Occasionally a 
Charcot’s joint is present at th(i slioulder or 
elbow, and spontaneous fractures may occur 
in tlie bones. A. type* of the disease in which 
sensory and trojfliic disturbances of the liands 
are prominent and early features has been 
described as Morvmis lUseane. 

Otlier symptoms that occur are a slight 
loss of sphincter control, which may develoj) 
w'ith the sjjastic jiaralysis of the logs ; a 
scoliosis or kyphoscoliosis in the upper dorsal 
region, wdiich is frequently present and may 
be of muscular or trophic origin : and a 
cervical sympathetic syndrome which arises 
from involvement in the cord of the fibres 
of the cervical sympatlietic, and sliows itself in 
a narrowed jjalpebral fiasure on one side, with 
a small pupil that does not dilate well to shade, 
and in a disturbance of sweating or blushing 
on one side of the face. 

Jf the syringomyelic cavity is present in 
the up]»or cervical region or ext<»nds into the 
brain-stem it will cause motor and sensory 
symi»t<»m< at the corresponding level ; there 


may sometimes be a high-crossed anaasthesia or 
a spastic condition of the upper extremities. 
Nystagmus and sensory loss in the area of 
the fifth nerve are common. The lesion may 
invade the nuclei of the lower cranial nerves 
and lead to a wasting of the tongue or a par- 
alysis of the palate or of the laryngeal muscles, 
or even to a paralysis of one side of the face. 
The brain-stem form of the disease is known 
as siirhifjohullna. 

The course of tlie diseast* is very slow^ly 
progr(*ssive and it may last for years. Some 
cases seem to come to a standstill. Sometimes 
there are ])enods of sudden increase in the. 
syinj>toms ; cas(»s occurring after injury are 
apt to ])rogi*ess more quickly than others. 
Death usually comes from some ('omplicatinii 
or int<*rciirrent (‘ondition, but in syringobulbia 
may be due to invol v’cment of tlie medullary 
centres. 

Diagnotit. — The disease must be distin- 
guished from various otlier conditions, but in 
the ordinary form llie syndrome of w'asting 
of the small Land-miiscles with dissociated 
sensory loss occurring in a young adult is 
vr*ry suggestive and, if combined with a 
cervical sympathetic jialsy or with an uj>|K*r- 
neiirone paralysis of the legs, a scoliosis or 
trophic disturi)an(M*s in the hands, is pathog- 
nomonic. 

Treatment is direc.icd to alleviation of t he 
various disabilities. There is no radical treat- 
ment, although some observers have thought 
that X-ray ap))Iicatioiis over the ccrvico- 
dorsal sjiiiie have succeeded in arresting the 
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TABES DORSALIS. —Tubes dorsalis, or 
locomotor ata.xia, is one of the commonest of 
the chronic diseases of the nervous system. 
It occurs usually in the middle jicriod of life, 
and in men much more frequently than in 
women. Sometimes it is seen about the age 
of puberty in subjects of congenital syphilis. 
Occasionally conjugal cases occur. 

Etiology. — It has long been held tliat the 
cause of the disease is syphilis, and this view, 
based originally on clinical observation of the 
frequency with which a history of syjihilis 
was found in patients suffering from tabes, 


lias been very much strengf li(‘ned by the. re- 
sults of examination of the blcnid and c<ir<*l)ro- 
spinal fluid by the Wassermaim and other 
tests ; these have served not only as an addi- 
tional proof of the prescjiuic of ant«*cedcnt 
syphilis in tabetic jiationts, but as a deiiuui- 
stration of tlie pc^sist^;nc(^ and continued 
activity of the virus of sy]>hiiis. Li one or 
two cases the Sjnrofiemfi paUidum has been 
found in the spinal cord. The tabetic symp- 
toms do not usually make their app<‘arance 
until Jong after the occurrence of the syphilis. 
The interval betw'cen the two conditions may 
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be anything from four to twenty-five years 
or longer, but is usually about ten or twelve 
years. 

Other causes besides syphilis that liave been 
thought to play a part in producing the disease 
are strain and stress, excessive fatigue, over- 
exertion, alcoholic and sexual excesses, and 
trauma. It is difficult to sec how these can 
act, except as contributory causes. Some- 
times, for instance, the 83nnptoms date from 
an accident or a fall. Tn many such cases, 
however, examination after the accident re- 
veals such advanced signs of the disease that 
it must be held that the condition was in 
existence long before the accident, and that 
the latter only precipitated the onset of the 
symptoms. 

Pathology. — The pathological changes in- 
volve especially the sensory tracts in the 
dorsal columns of the spinal cord. These 
sJiow a progressive degeneration which usually 
begins in the lower part of the cord. In an 
early case it is found in the lumbo-sacrar region, 
in the outer part of the column of Burdach ; a 
little later it involves also the column of Goll, 
and may be traced upwanls into the dorsal 
and the cervical regions. As it is followed 
up the cx)rd it occupies less and less transverse 
extent and moves towards the middle line, so 
that in the U])per dorsal and cervical regions it 
may be confined entirely to the column of Goll. 
In the later stages, however, the whole trans- 
verse area of the dorsal columns throughout 
the length of the cord may be involved to a 
greater or less extent, although even in the 
most advanced cases (‘-ertain small endogenous 
tracts, thi^ 8 e})to-marginal, the coniu-commis- 
sural, and the comma traetiS, are usually s]>ared. 
As the fibres disapjiear from the degenerated 
areas a secondary neuroglial proliferation takc»s 
place. Occasionally the chief early incidence 
of the degeneration is on the cervical region, 
and the first lesions implicate the columns of 
Burdacli in this region. 

The origin of the degeneration has been tlie 
subject of much discussion. It is the exogen- 
ous fibres of the columns that suffer — ^those, 
namely, whosi^ cells are in the ganglia on the 
posterior roots - but no changes have been 
found in the ganglion cells that would account 
for the degeneration. According to one hypo- 
thesis, it results from a syphilitic meningitis 
that involves the posterior surface of the cord 
and constricts the dorsal roots at their point 
of entry. As many cases show an infiltration 
and thickening of the pia mater around the 


posterior roots, this explanation has consider- 
able evidence in its favour. 

There is reason, too, for thinking that in 
tab(»s the path of infection may be by way 
of the perineural lymphatics of the afferent 
nerves, and that the nerve-fibres are especially 
vulnerable to the virus at their point of entrance 
into the cord, where they lose their neurilemmal 
sheaths. It is at this point that the degenera- 
tion begins. These considerations support the 
theory that tabes may be due to a “ lesion of 
the lymph system of the posterior columns, 
the membranes covering them, and the pos- 
terior roots ” (McIntosh and Fildes). But the 
exact pathogenesis of tlic disease is not yet 
settled. 

Tn addition to the dorsal columns, Lis- 
SMiier’s zone frequently degenerates, and occa- 
sionally there arc degenerative changes in 
some of the vslh in the anterior horns. As 
the disease advances, the extramedullary por- 
tions of the roots and the cells of the spinal 
ganglia atroj)hy, and the peripheral nerves, 
csjiccially the sensory nerves in the skin, may 
show a variable amount of degeneration. 

The disease is not limited to the spinal cord, 
as the optic nerves often undergo a primary 
atrophy, and the third, fourth, and sixth nerves 
may be involved ; lesions of the auditory, the 
vagus, the trigeminal, and the hypoglossal 
nerves are rarer. 

The cerebro-spinal fluid frequently contains 
an excess of lymphocytes and a slight increase 
of albumin, and it usually gives a positive 
Wasscrmanii reaction. The Wasserinann test 
is commonly but less constantly positive in the 
blood also ; occasionally it is negative in both 
blood and fluid. 

Symptomatology. — Tlic symptoms of 
tabes are very numerous, and vary consider- 
ably in different cases. It will be well, there- 
fore, to describe the more important of them 
briefly first, and Ihon discuss their association 
in the different types of the disease. 

Subjective* sensory disturbances, such as feel- 
ings of tingling or numbness in the feet or hands, 
are very common, or the ft^et may feel swollen 
and large and the soles numb and dead as if 
the patient were walking on sand or a thick 
carpet. Or there may be feelings of constric- 
tion about the big toe as if the skin were too 
tight, or about the knees, or a girdle sensa- 
tion about the body as if something were tied 
tightly round it. Sudden acute stabs of pain 
— ^the so-called lightning pains— occur most 
commonly in the lower extremities, but also 
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in the trunk or the upper limbs. Dull aching 
|)ains are felt in the joints and elsewhere. 
These pareesthesisB and pains are usually among 
the early symptoms, but may last long into 
the course of the disease and be present at 
any stage. 

Objective sensory loss affects both the 
cutaneous and the deep forms of sensibility. 
The cutaneous loss may involve all forms of 
cutaneous sensibility, but it is not uncommon 
for it to be dissociated, appreciation of ])ain 
or of temperature being more affected than 
tactile sensibility. Sometimes the analgesia 
in the legs is accompanied by an over-response 
to painful stimuli that the jmtient feels, or 
appreciation of the pain may be delayed. 
Areas of hyperaesthesia may occur also. 08])eci- 
ally on the trunk. 

The cutaneous sensory affection usually 1 m‘- 
gins at the distal parts of the legs a)id spreads 
higher as the disease advances, frequently till 
it reaches to a])out the level of the nipples. 
Sometimes it begins on the trunk in the form 
of a band around the chest at this level, or in 
scattered patches on the body. On the upper 
extremities it commonly involves first the 
ulnar side of the hand and forearm. 

More characteristic than the cutaneous dis- 
turbance is loss of the sense of jmsition, of 
recognition of jmssive movement, of deej)- 
pressuTC pain, and of aj)preciation of vibra- 
tion. These are foms of sensibility con- 
ducted in tlie long fibres of the dorsal columns ; 
their disturbance begins in the feet and lower 
part of the legs and extends later to other 
imrts of the lower limbs, and still later to 
the upper extremities. Owing to this sensory 
trouble the patient is unable to know the 
position of his feet or of liis legs without seeing 
them. Therefore his gait he«*oiues unsteady, lie 
shows Roml)cr(fs sign or sways w’hen lie stands 
w'ith his feet together and his eyes shut, he is 
unable to get about in the dark, he walks on 
a wide base, lifting his feet too high, putting 
them down clumsily and watching the floor as 
he places them ; and if the condition progresses 
ho becomes at length .so grossly ataxic that he 
cannot walk at all. When his hands are in- 
volved he cannot use them without w^atching 
constantly what he is doing, fine movements 
become impossible, and he cannot even kcej) 
his outstretched hand still without looking 
at it. 

Compared with the sensory s>Tnptoras, purely 
motor symptoms arc much less prominent. 
The muscles become flabby and hypotonic, 


especially in the lower extremities, and this 
leads to an abnormal freedom of motility at 
the different joints. In rare, cases localized 
wastiiigs of muscles occur in the lower or upper 
limbs. 

The deej) reflexes diminish gradually and 
finally disappear. The ankle-jerk and the knee- 
jerk, the first to be affected, are lost comjiaru- 
tively early in the disease. The arm-jerks may 
bo affected or not, according to tlie extent of 
involvement of the upjier part of the cord. 
The skin reflexes and jilaiitar responses are not 
necessarily altered. 

Sphincter ironUes are commonly present from 
the early stages : they vary in prominence and 
seve,rity in different cases, and may bo subject 
to periods of improvement or c.xacerbation. 
The bladder sjihincter is usually more affected 
than the rectal, and there may be a dysuria, 
a froqiuincy, or an incontimuico of urine. In 
many cases there is ])oor rectal control after 
the taking of a])orients. Sexual imjiotcnce also 
may lie among the early symjitoms, or may 
develop as the disease jirogresses. 

The ocular symptoms of the disease are of 
very great inqiortauce. The pu])ils, which ore 
usually small, may be unequal, irregular i» 
outline or eccentric in situation, and sluggish 
or inactive to light while still reacting on aeconi- 
modation. This reflex inactivity is the Arggll- 
Uobertson fhvnomcmn. There' is frequently, 
too, a droojiing of the eyedids, oftiui unequui 
on the two sides, niid this, with the sjnoll 
piijiils, gives the ])atieni/ a viTy eharacteri.sf ic 
facies. Often there are straliismus and diplopia. 
Primary ojtic atrojiliy is of not infrequent 
occurrence also, usually h*ading to Jiiore or 
h*ss complete blindness. 

Among the less constant, manifestations of 
the disi;ase are the visceral symptoms, parox- 
ysmal attacks of ]»ain and distress involving 
different viscera and usually described as 
crises. The most common arc gastric crises, 
with attacks of uncontrollable ]>ain and vomit- 
ing, which may ]K*T 8 ist for several days, leaving 
the patient exhausted {see Oa-stric Crises of 
labes. under Stomach, Functional Disoudehs 
ok) : rectal crises, characterized by straining 
and tenesmus ; bladder crises, with constant 
desire to micturate and inability to do so ; 
and laryngeal erisc's, in whicli the patient gets 
attacks of coughing associated with spasm of 
the laryngeal muscles and the glottis. 

In certain eases trophic symptoms occur. 
Mention has alniady been made of the local- 
ized muscular wastings. Artliropathic.s, or 
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Charcot’s joints, are very characteristic of the 
disease. Usually they lead to much enlarge- 
ment of the joint, with accumulation in it of 
fluid, disintegration of the ends of the bones, 
osteophytic outgrowths, and more or less 
articular disorganization. They occur most 
commonly in the lower extremity. Among 
other trophic disturbances are rarefaction of 
the long bones which may lead to spontaneous 
fractures, and de<»p perforating ulcers on the 
solos of the feet. 

Stages. — The ordinary iy])c of the disease is 
very gradual in onset, and is usually described 
in tliroc stages. There is first a preataxic stage 
of very variable duration, characterized by the 
jiresence of subjective sensory symptoms, such 
as numbness and tingling in the feet and fingers, 
vague wandering pains about the l)ody and 
lightning pains in the legs or trunk or arms, 
which are often ascribed by the patient to 
rlieuinatisin. Ocular sym])toms may be pre- 
sent also, and some Hj)hincter trouble, or some 
of the less frequent 8ym])ioms already men- 
tioned. On examination the i)atient usually 
j>resents unequal or irregular jmpils wdiich arc 
sluggish or inactive to light, slight drooping of 
the eyelids, diminution or loss of one or both 
ankle-jerks or knee-jerks, and sensory loss in 
the. lower extremities. In the next or ataxic 
stage this sensory loss bec.omes greater, tlierc 
is an unsteadiness of gait and a difficulty in 
getting about in the dark, wliile the pains and 
sphincter trouble and other symptoms con- 
tiiiu(‘. or get worse. Gradually the ataxia and 
the hypotonia which accomj)anies it become 
greattir, and the patient after a variable period 
j lasses finally into the paralytic stage, in which, 
owing to loss of the sense of position in the 
larger joints, he is wildly ataxic and bed- 
ridden from inaliility to co-ordinate his move- 
ments. But this division into stages is niis- 
h'ading, for in many cases the disease does not 
jiresent the sequence of events that such a 
division suggests, and nuiny patients never 
pass through all these stages. 

Tsrpes. — Cervical tabes, in which clumsiness in 
the hands and pains in the upj)cr extremities 
are among the initial symptoms, is much less 
common than the ordinary type just described, 
in \rhich the lower extremities are chiefly 
affected. TJic cervical cases are those in 
which the disease affects first the cervical 
enlargement instead of the lumbar. 

In another variety of the disease the synqi- 
toiiLs for which the patient seeks advice are 
ocular, lie may have j)to.sis or an ocular 


palsy, or may complain of failing vision. On 
examination, some sensory loss may be dis- 
covered in his legs with diminution or absence 
of knee-jerks or ankle-jerks, and perhaps 
sfihincter trouble, and even reflex changes may 
be absent. 

In the neuralgic type lightning pains and 
other subjective sensory disturbances are the 
most prominent features of the disease ; they 
may occur in bouts lasting several days at a 
time. In other types the sjihincter trouble 
is the predominant feature ; or gastric or other 
vi8(‘eral crises may be the symptoms for 
which the patient seeks relief. Their nature 
may at first be obscure unless some of the 
other signs of tabes, such as pupillary or 
reflex changes or sensory loss, be present. In 
other cases trophic disturbances, an arthrop- 
athy, or a perforating ulcer, may be the most 
n()ti(*.eable feature, and the ordinary (‘lassical 
syiiifitoms may be in abeyance. 

There is a form of the disease in which the 
jiatient is depressed and nervous about him- 
self, complains of headaches and giddiness, 
does not sleep, cannot concentrate his atten- 
tion, and is full of 2 >hobias, and especially 
syphilojihobia. He may have vague indefinite 
jiains, or even shooting jiains, and perhaps 
some doubtful double vision. As the ordinary 
signs of the disease arc late in appearing, the 
case may seem for a time to be merely one of 
neurasthenia. 

Mental symptoms are not common, and the 
mind remains quite clear till the end. Some- 
times, however — ^usually after the disease has 
been in existence for some time- the mental 
jihenomena of general jiaralysis of the insane 
develoj). These cases of tabo-paresis reqire- 
sent an overlapping of the two diseases ; the 
patients liave the spinal symptoms of tabes 
and the cerebral symptoms of general paralysis. 

Congenital or juvenile tabes does not differ 
materially from the ordinary forms just d(‘- 
scribed, except that it is more apt to be of 
the tabo-jMiretic varietj^ and optic atroiihy 
and deafness are not uncommon features. 

The progress of the disease is very variabh' 
in different cases. Some may last for years 
without advancing, or may advance very slowly. 
Frequently there are jicriods during whicli there 
is considerable increase of the symjitoms, witli 
intervening periods in which they are mon* 
or less stationary. The pains usually tend to 
get less constant and severe, although they 
sometimes last far on in the course of the 
disease. The same ajiplies to the crises with 
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which the pains arc often associated. Patients 
in whom the disease begins with special fea- 
tures like crises or trophic disturbances may 
never develop much ataxia. Especially is this 
true of the cases that begin with optic atrophy, 
which may remain ^Jhroughout the principal 
feature. 

Diagnosis. — TJie diagnostic features of 
chief importance are the lightning pains, 
Argyll-Robcrtson i)upil, absent or diminished 
knee-jerks and ankle-jerks, Romberg’s sign, 
the characteristic sensory loss, and the sphincter 
disturbances ; positive Wassermann reactions 
in tlie blood and ccrebro-spinal fluid often 
help to confirm the diagnosis. When the 
disease is advanced its diagnosis is 4^asy, but 
in the earlier stag<‘S, b(‘fore the physical signs 
become definitely establish<»d, it is sometimes 
difficult to come to a conclusive diagnosis 
straight away, and in such cas(?8 the examina- 
tion of the blood and ccrebro-spinal fluid Jiiay 
be of great help. 

The visceral crises, especially if they occur 
early, may suggest primary disease of the 
different viscera, and it may be difficult to 
exclude this unless th(i other signs of tabes 
are sought for very carefully. Sometimes, too, 
in cases of iieuraslhenia of the depressive 
variety, associated with insomnia, arterio- 
sclerosis, and even syphilophobia, (iarly tabes 
may be missed until the characteristic puj)il 
and reflex changes develop. 

Peripheral neuritis may simulate tabes very 
closely, for there may be pains, loss of i)ower 
and ataxia in the legs, disappearance of the 
deep reflexes, and occasionally sluggishness of 
the pujals. But in neuritis the upper extremities 
arc apt to be involved equally with tlie lower, 
there is actual loss of motor ])ower, the sensorv 
affection differs from that of tabes in its dis- 
tribution and character, and the muscles are 
hyj)ersensitivc to pressure, whih? in tabes they 
are generally insensitive. 8j)hincter disturb- 
ances are less common uiile.ss then; is asso- 
ciated mental disturbance, and the peculiar 
form of mental dissociation that occurs ir 
alcoholic neuritis is quite unknown in tabes. 

Lesions affecting the dorsal columns may give 
rise to symptoms resembling those of tabes 
particularly a rneningo-inyelitiH involving especi- 
ally the dorsal surface of the cord. The differ- 
ences in onset and progress, the absence of 
the pupillary x)henomena and lightning pains, 
and tht* results of the Wassermann test are of 
importance in the diagnosis. 

Subacute combined degeneration of the spinal 


cord may involve the dorsal columns much 
more than the lateral , and lead to a condition 
of flaccid ataxic })araplegia with absent deep 
reflexes, sensory disturbances, and sj)hincter 
trouble. But lightning pains are less common, 
and the absence of the pupillary changes, the 
])rcsence of extensor plantar rcsj)on8es, and the 
results of the Wassermann t.ost are of hel[) in 
the diagnosis. Similarly, the ataxia and absent 
deep reflexes of Friedreich's disease may sug- 
g(‘st tabes, but the differences between tin* 
two are so numerous and definite tliat tlie 
diagnosis is readily ]imde, except in atypical 
cases. 

Chronic cereMlar lesions in which optic 
atrophy and ataxia are jn'esent may res<Mnble 
tabea, but the absemee of tlie cliaracttM-istic 
pains and sensory disturbances, the tv[»e of 
tlie ataxia, and other differences in the history 
and symptoms make the diagnosis possible. 
Similar (‘onsiderations apply to tumours and 
lesions in otJier i>aTts t)f the brain Avhicli liave 
led to internal hydroeejilmlus, optic, atropliy, 
abs<‘ni de(q> reflexes, a?id unsteady gait. 

The (jondition of iabo-paresis to wliich refer- 
ence has already been made represents the 
iin|K)ssibility sometimo^s of drawing a sharji 
line between tabes and general jmralysis of the 
insane. Similarly, it may at times be very 
difficult to distinguish elini(5ally these two con- 
ditions from certain eases of cerebral and cerebro- 
spinal syphilis, esjjecially as syphilitic menin- 
gitis ami myelitis may complicate and mask 
the s])inal symptoms of tabes, and dissemi- 
nated sjiecilie. lesions may ])roduce symptoms 
resembling those of tabo-j>nresis and general 
jmralysis. 

Treatment.- -The association of tabes witli 
syphilis suggejits the advisability of employing 
antisyphilitic measures in its treatment. Vari- 
ous forms of s])ce/ifie. treatment have l)f*eu 
used, such as the administration of nu*reury 
by tlic mouth over Jong jieriods in the form 
of liquor hydrargyri pcre.hloridi or some of 
the mercurous salts, the exhibition of tJi<‘ 
iodides, and the us(‘. of mercury by imiiic,tH)n 
and intramuscular injection. More intensive 
nietiuKls of treatment with salvarsiin and 
similar preparations have also been employed, 
while intrathecal injections of siilvarsunized 
serum, mercurial serum, and salvarsaii have 
been tried. A very usual method of tre.atmen1 
now' is the intravenous injection of the sul- 
varsan drugs combined with intram iiscjular 
injections of mercury in eourstis repeated at 
intervals of s*»ine months 


329 



TABES DORSAUS 


TABES MESENTERICA 


But even the more intensive antisyphilitic 
treatment does not yield the same beneficial 
results in tabes as in ordinary j>Timary and 
secondary syphilis. The lesions in tabes afiect 
parenchymatous nervous tissue in which the 
power of regeneration is very poor, and once 
the degenerative process is started in any 
neurone it probably continues ; further, the 
remcidies do not seem to i)enctrate to any 
extent into the ccmtral nervous tissues. On 
the other hand, it is claimed that antisyphilitic 
treatment may modify the virus that causes 
tlic degeneration and arrest or lessen the 
])rogre8S of the disease, although it may not 
efiect a restoration of tissue already damaged ; 
and also that not uncommonly meningeal and 
vascular lesions whicJi are associated with the 
degenerative changes are amenable to cure and 
relief by antisyphilitic measures. Tn actual 
(‘xperience tlie cffeci^^ of tliis kind of treatment 
vary considerably. In many longstanding cases 
it i)roduces no improvement wliatevcr, but in 
some cases — possibly cases in which the con- 
dition is less advanced or has followed more 
quickly after the primary syphilitic infection, 
or cases with meningeal or inflammatory com- 
plications — some of the symptoms seem to be 
very definitely improved and the general sense, 
of well-being and liopcfulness mncli increased. 
This is esjK'cially so after the injection treat - 
iiu‘nt. 

Apart from antisyphilitic measures, tonic 
and 8ymp1.omHtic> treatment is necessary, with 
plenty of rest, and nourishing food. The pains, 
hludder troul)]<*, constipation, loss of app<*tite, 
and general weakness and wasting which are 
so frequently complained of rocpiirc special 
measures. Tlie bladder trouble jiiay be lieljied 
by the use of urotropinc, atro])inc or belladonna, 
or ergot. Tlie crises may necessitate various 
si*datives, and even opium or morphine. The 
pains require tlie use of analgesic drugs, of 
wliich the coal-tar preparations and acetyl- 
salieylic acid are the most important. Mor- 
pliine is better avoided. The optic atrojfiiy 
lias been treated by increasing doses of strych- 
nine and applications of galvanic electricity to 
the temples, but usually it does not rcsjiond 
to any treatment. Tlie Charcot's jointa may 
require the use. of splints or supports of dif- 
ferent kinds, w’liile tlie hypotonia and w^asting 
of the limbs may be benefited by massage and 
electrical stimulation. 

Much may be done for the jiatieut by re- 
educating him in the use of his limbs by means 
of graduated exercises on the Frenkel system. 


These must be done carefully and persistently, 
and with a great deal of voluntary attention on 
the part of the patient, and each treatment 
should stop short of causing fatigue. The 
jierfunctory carrying out of the exercises does 
no good. Every attempt should be made to 
prevent the patient from giving w’ay to despon- 
dency and abandonment of voluntary effort. 

P. W. Saunders. 

TABES MESENTERICA (syn. Tuberculous 
Adenitis of Mesenteric Glands). — It is difficult, 
clinically, to draw a hard-and-fast line between 
this disease and tuberculous peritonitis, for 
when s 3 rmptoins are caused .some degree of 
peritonitis is usually present. 

Etiology. — Children are e.si)ecially liable, 
and the infection would appear to be commonly 
bovine and derived from tuberculous milk. 
Local ulceration of the neighbouring bowxl is 
often found, but it has been shown that the 
bacilli can traverse a mucous membrane W'hich 
is histologically sound. The possibility of the*, 
infection being blood-borne in certain cases 
cannot be excluded. 

Sjrmptoms may be altogether absent, or 
there may be such signs of general ill-health 
as anorexia, malaise, wasting or failing to gain 
w^eight, dyspcjisia, disturbance of sleej), and 
slight fever. In many instances the disease* 
jirogresses to fibro-caseous or calcareous change 
without arousing suspicion of its presence or 
greatly influencing health. In others, abdom- 
inal pain, whicli may be severe and often 
follows meals, may be complained of. Bouts 
of diarrhoea or the passage of bulky, undigested 
stools, })erliaps accom|)anied by mucus and 
more rarely by blood, may indicate a local dis- 
turbance, or tliere. may be constipation. The 
abdominal wall is usually flaccid, but tliere may 
be resistance over the glands. These are situ- 
ated most commonly in the riglit iliac fossa or 
about the umbilicus. Often no glands can be 
distinguished, but fullness merely ; repeated 
examinations may iiink($ the ])ositioii more 
plain. 

Diagnoris. — F cecal masses may be indis- 
tinguishable except by free purgation or an 
enema. Sometimes the illness is more severe, 
and a definitely tender mass, accompanied by 
much rigidity, is present in the i-ight iliac fossa 
and is associated with vomiting. Under these 
circumstances laparotomy may be necessary to 
exclude acute appendicitis. In less acute cases 
chronic appe^ididiis provides a difficulty, for it 
may be impossible by palpation to decide 
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whether a small tumour in tlie riglit iliac fossa 
or near the pelvic brim is a gland or a tliickencd 
appendix, while the previous symptoms may 
be alike and may include colic in each disease. 
Intestinal obstruction may be caused by a mass 
of actively tuberculous glands and the surround- 
ing inflammation, or by strangulation by a 
resulting fibrous band ; the obstruction may 
be ascribed wrongly to other causes, but this 
is of little moment, since exx)loration is neces- 
sary. Renal diseases, such as calculus, ])yelitis, 
tubenjulosis, or tumour may be confused. In 
renal swellings the situation and the relation 
of the colonic resonance are important ; the 
urine should be examined in all suspected cases. 
Rectal examination should never be omitted, 
and may settle the diagnosis both by rendering 
the glands palpable and by excluding the otluu* 
disorders. Radiography may reveal the pr<‘- 
sence of a calcareous gland, but in some cases 
ureteral catheterization or pyelography may be 
necessary to determine that the shadow is not 
that of a renal or ureteral stone. 

Treatment is cx)nsideTed under Lymphatii' 
Glands, Tubkhculosis of. Special attention 
should be paid to the diet, foods which leave 
a bulky residue being avoided. Uncooked 
fruits and vegetables are deleterious, and milk 
may be ill-borne and should not in any case be. 
given in large quantity. Fats siuh as cream 
and cx)d-liver oil, though valuable, may upset 
digestion, and a careful watch must lie ke])t 
* on the stools. Surgical treatment is imp<ira- 
tive witli obstruction, and may be advisable in 
cases which fail to benefit otherwise ; it i.s 
usually unnecessary, and not without tlio risk 
of sinus-formation or generalized tuberculosis. 

FpK DKRICK La Sil MKAD. 

TACHYCARDIA {sec AunicrLAR Fiijiulla- 
tion; Auriculab FLirrTER; Heart, Ir- 
ritable ; Heart, Palpitation of ; Heart- 
beat. Abnormalities of). 

TACHYCARDIA, PAROXYSMAL (sec 
Paroxysmal Tachycardia). 

T/ENI/E {see Intestinal Worms). 

talipes. — A deformity of the foot which 
occurs chiefly at the ankle and tarsal joints. 
Talipes equinus signifies a foot in which normal 
dorsiflexion of the ankle is limited and the 
patient walks unduly on the toes. Talip«js 
calcaneus indicates a foot in which plantar 
flexion is limited and the |)atient walks on the 
heel. Talipes varus and talipes valgus denote 
feet which are respectively inverted or everted 


chiefly at the midtarsul joint.s. Sometimes 
there is a complex deformity : thus talipes 
equino-mrus and talipes calcaneo- valgus arc 
common varieties. 

Talipes camts or pes cavus signifies a highly- 
arched foot witli contracture of the soft ])aits 
of the sole ; this is frequently secondary 1(3 
talipes equinus. 

Etiology. — The causes which lead to talipes 
are various. Many cases are congimital, some 
result from infantile or spastic paralysis or 
])eri])heral nerve lesions, a few follow' trauma, 
while in rare instances unequal grow'th of tlic 
bones of the leg may produce the deformity. 
The majority of cases which come for treat- 
ment are either congenital or paralytic in 
origin. 

Congenital Talipes Equino-varus.- TJiis 
deformity is one of tiic commonest seen in an 
orthopaedic clinic. At birth the foot is healthy, 
w'iili good circulation and well-developed mus- 
cles, but there is inversion at the inidtarsal 
joint and ])lantaT flexion at the ankle. The 
long flexors and the tibialcs anii<*us juid posticus 
muscles an* displa<*ed to tlie inner side of the 
foot ; even the bones of tin* tarsus sliare sonn*- 
thiiig of the g(*n(*raJ distortion of the foot. If 
the condition doc*H not obtain proj)er treatment' 
tlui bones take* on a permanently had position 
and shape, and the weight- of iJie body is 
transmittecl by the outer border and dorsum 
of the foot. 

Diagnosis ]>n*8ents no diilieulty, since tin* 
eoiniition dates from birth. 

Treatment.— 'J'Jiere an* two aims in treat- 
ment. First the deformity must be correeted, 
secondly tJie conected ]iosition must lie main- 
tained by apparatus. 'Flie methods of eor- 
recti(3n vary ai'conling to tlie age at wliich 
treatment is started and the degree of bony 
deformity which c‘xists. Whatever jirocediire 
be, adopted, some form of retentive, apjiaratus 
will be required until tin* foot is fully d(*v<*l()|jed 
and the deformity no longer tends to recur. 
The metliods of correction are as follows : 

Manipulation ~ -Thin should be started as 
soon after birth as ]iossible. TJie, foot must be 
everted at the midtarsal joint and dorsiflexed 
at the ankle. It is important to grasji tlie 
lower e])ix»hysoal region of the leg firmly with 
on»j hand W'hile the other hand jairforms the 
forcible movement, otJicrw'ise damage may be 
done to the cartilaginous epiphysis. These 
niaiiipuJations should be carried out twice a 
day for five or ten minutes, and the improved 
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position maintained either by a malleable 
splint (such as Robert Jones’s) or a simple 
rectangular splint with an internal ledge to 
prevent inversion. 

Forcible wrenchwjg . — ^When simple manipu- 
lation fails to correct, an anaesthetic must be 
given and the foot forcibly wrench(»d into posi- 
tion either by a Thomas wrencli or by leverage 
over a wooden wedge. The soft parts can 
often be heard to give way as the force is aj)- 
])lied. Over-correction is to be aimed at. The 
foot may be kept in the new position by a 
malleable splint or by a plaster-of-paris cas- 
ing applied immediately. The drawback to a 
plaster splint is that it cannot be removed 
daily to permit of massage, cons(*quently the 
limb may atro])hy and lose ])Ower. 

Tvnotowyr If manipulation and wrenching 
are unsuccessful, and in cases in which early 
treatment has boon neglected, it is necessary t(» 
divide the tendons of the tibiales anticus and 
posticus and the tendo Achillis. The plantar 
fascia also needs division. These are cut sub- 
cutaneously l)y a small sharp-pointed tenotome. 
After tenotomy tin* foot is wrenched into an 
over-corrected position and splinted. Sonuj 
elect to defer the division of th(‘ tendo Achillis 
till after the varus deformity has been fully 
corrected. Strict asej>tic ])recaution should be 
observed in the simj)le operation of tenotomy. 
Tlic tendon (»f the antenior tibial can be felt 
subcutaneously on the inner aspect of the dor- 
sum of the foot, while the posterior tibial 
tendon is best divided as it lies close against 
tlie bone at the lower end of the tibia. 

Ojten of the soft structures . — If simple 

tenotomy does not allow of full correction, 
it is necessary cither to divide the contracted 
soft ])arts by o])en incision, or to perform some 
operat ion on the bony tarsus. Phelps's oi)era- 
tion is the one usually performed on the soft 
parts. Though the immediate result is good, 
great damage is done to the musculature of 
the foot, and many surgeons think it an un- 
wise jirocedure. The incision for this opera- 
tion (‘xteiids from just below the internal 
malleolus to the middle of the sole of the 
foot. It is carried down to the bones and 
the astragalo-scaphoid joint is opened ; any 
bleeding is stopp^, a dressing applied and the 
foot put in a corn^ct position and maintained 
so by a plaster splint wth a trap-door opening 
through which the wound can be dressed. 

Operations on the hones . — In cases where the 
bones are an obvious obstacle to proper cor- 
rection it is necessary to remove a section of 


the tarsus. Surgeons differ as to the operation 
of choice. Wedge-shaped resection of the neck 
of the astragalus, excision of the astragalus, 
removal of the head and neck of the astragalus 
together with the anterior portion of the os 
calcis, and wedge-shaped resection of the outer 
])art of the tarsus, have each their advocates. 
In some cases simple osteotomy of the astraga- 
loid neck may suffice for correction. 

In any case, the minimum of bone which 
will allow of correction must be removed, and 
the foot splinted. 

Reteniive apparatus . — In slight cases treated 
from birth it is usually sufficient to apply a 
malleable iron, tin, or similar pliable splint 
(e.g. Jones’s) which is sufficiently strong to 
maintain the correct position and yet can be 
bent suitably by the operator. If the con- 
dition be a])parently cured it is still necessary 
to keep the child under observation, and the 
outer border of the boot must be raised half 
an inch to avoid the constant tendency to 
ref‘urrence. 

More stubborn cases need a corrective aj)- 
])liance when the child walks. A sole-plate 
])laced in the shoe and affixed to an ux)riglit 
iron on the inner side of the leg, with a calf- 
band at the upper end, may suffice. The adop- 
tion of the equinus j)osition must bo prevented 
by a stop at the ankle. The Adams shoe is a 
more elaborate but satisfactory apparatus. 

Very occasionally a case of talipes may come 
to the surgeon in such a neglected condition 
and advanced state of deformity that the 
jjatient would seem better off with an artificial 
foot, but it is very seldom that amputation is 
justifiable. 

Talipes Equinus. — This defonnity is some- 
times congenital, but may occur in spastic 
conditions and is sometimes compensatory to 
a shortened leg, or secondary to i*oi)-foot. It 
is treated by tenotomy or lengthening of the 
tendo Achillis. The heel of the boot should be 
low, and the correcst position may be furthered 
by placing a transverse bar of leather acros.s 
the sole at the tread. 

Pes Cavus. — Claw-foot is sometimes asso- 
ciated with talipes equinus, to which it may 
be secondary. Occasionally it is the result of 
cerebral spastic paraplegia. The arch of the 
foot is raised and the toes are dorsifiexed, while 
the heads of the metatarsals are depressed. 

Treatment in slight cases is by lengthening 
of the tendo Achillis, tenotomy of the plantar 
fascia, and wrenching. In worse cases division 
of the tendon of the extensor longus hallucis. 
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and its fixation to the plantar aspect of the 
first metatarsal after passing it through the 
head of that bone, is advisable. Resection of 
the head and neck of the astragalus has been 
recommended (Rowlands). 

Talipes Calcaneus. — This form of talipes 
requires treatment by manipulation and 
splinting. It is rarely necessary to perform 
tenotomy. 

Paralytic Talipes. — The exact form of 
club-foot resulting from infantile palsy dc?- 
{)ends upon the group of muscles paralysed. If 
the tibial-pcroneal group is afflicted, talipes 
equim-mrus results. If the calf muscles are 
paralysed, talipes calcatieo-valguit is the con- 
sequence. These are tlie (iomiiion forms. 

The diagnosis of paralytic talipes is easy, 
since the limb is cold and bluish, the circula- 
tion in the foot poor, and the muscles weak 
or ])aralysed, failing to react to faradism. 

Raiment. — In any case of infantile palsy 
it is most important to maintain the limb in 
a j)osition which will prevent contracture> or 
stretching of the muscles. At the same time, 
every encouragement to the recovery of the 
paralysed muscles must be given, the limb put 
on a suitable splint, and massage and electrical 
treatment imdertakeu. 

When the acute symptoms have subsided no 
operation should be undertaken until all the 
recovery that is likely to take i)lace has oc- 
curred. When no further recovery can be 
anticipated, three methods of treatment j)re- 
sent themselves for consideration; (1) I'he 
transplantation of tendons of iiealthy muscles 
to take the place of or to reinforce weak or 
paralysed muscles. (2) Nerve-anastomosis so 
as to bring living axis-cylinders into the de- 
generated peripheral nerve supplying the jmiI- 
sied muscle. (3) In cases where all the muscles 
round the ankle are weak, arthrodesis of the 
ankle may be advisable. 

In every case a boot with supporting iron 
will be necessary. The iron should fit into a 
socket in the boot and should reach well up 
the leg, where it is fixed by a calf-band. The 
iron should be on that side of the foot to 
which it tends to be displaced, i.c. the inner 
side in varus cases, the outer side in valgus 
cases. A T-strap is fixed to the oppositij side 
of the boot and buckled round the upright 
iron. If the thigh muscles also are weak a 
calliper splint wdth })UTchase from the hij) may 


need to be w'orn. 


Zacuauy Cope. 


TAPEWORM {see Intestinal Wokms). 


TAPPING (see Paracentesis). 

TARSAL CYST (see Eyelids, Afpeotions 
op). 

TASTE, DISTURBANCES OF.— Gusta- 
tory impressions from the anterior two-thirds 
of the tongue are conveyed by the lingual 
and chorda tympani nerves to the geniculate 
ganglion, and thence by the nervus interme- 
dins of Wrisberg ; wliilc those from the j)os- 
terior third of the tongue and from the palate 
and fauces pass through the glosso-pharyngeal 
nerves. These two sets of taste fibres have 
probably a cominon termination in the medulla, 
near the oral end of the fasciculus solitarius, 
in the so-called nucleus gustatorius. Taste is 
affected in the corr(*spomliiig region when one 
of these nerves is injured. This may lx; due 
to bulbar lesions that involve the dorsal and 
lateral ])art of the ni(^.dulla, or to damage of 
their roots by such h*sions as syphilitic menin- 
gitis. But the most common cause of loss of 
taste is injury to the chorda tyinjjani fibres by 
a lesion of the facial nerve in the Fallopian 
canal ; the loss is then associat<*d with facial 
jjaralysis, and is limited to the anterior two- 
thirds of the sanui side of the tongue. This 
may also result from surgical or other injuries 
to the lingual nerve. A loss of tactile sensi- 
bility on the tongue duo to trigeminal aiiffis- 
thesia may blunt or even abolisji taste in the 
same region. 

There is often a diminution of taste in such 
diseases as tabes and g^meraJ paralysis, and 
various j)erversions occasionally occur in the 
functional neuroses. (.Vrebral disease never 
abolishes the sense of taste, but irritative lesions 
on the inner surface of the temporal lobe may 
excite transient gustatory aur», generally of an 
uiijdeasant nature. Gordon Holmes. 

TEETH, AFFECTIONS OF (see IIental 
(Jaries ; Dental, Dentiokrous a.nd 
Moltijx>cular Cysts; Dental Pain; 
Dentition and Dental Irueoulauities). 

TEMPORO - SPHENOIDAL LOBE, 
LESIONS OF (see Nervous System, 
Central, Local Lesions of; Cererral 
Tumour). 

TENDONS, WOUNDS OF.— Usually it is 
at the wrist tliat thesi*. wounds o(jcur, the hand 
being thrust through a pane of glass ; or the 
slipping of a knihs severs the tendons of a finger 
or thumb. Very ofi<;n there is an associated 
injury to a ne.rve or large blood-vessel. 





TENDONS, WOUNDS OF 

Treatment. — Any serious hiemorrhage 
having been stopped temporarily, it is essential 
by testing function to ascertain, before ansas- 
thesia is induced, which tendons are cut, and 
whether there is any nerve lesion. A longi- 
tudinal inebion should be made over the injured 
tendons, the surrounding skin and the acciden- 
tal wound itself having been cleansed previously 
by the accepted methods of wound treatment. 
Tii(' distal end of the tendon can be made to 
protrude by flexion or extension of the fingers 
or wrist, according as the wound is on the 
anterior or the posterior aspect of the hand. 
TJic proximal end retracts further ; it should 
not be sought for by thrusting sinus forceps 
up the sheath, but by sufficient exposure. 
By pressing ujion the attached muscle-bellies 
it is possible to squeeze out the tendons for 
some distance ; when they appear in the wound 
they are grasjwcl with forceps. If many tendons 
arc divided, great care must be taken to suture 
the corresponding ends in apposition. The 
method of suture is important. Chromicized 
catgut is used. There are two practical methods 
of suture : 

(а) For small flat tendon^.— The cut ends are 
made to overlap slightly and kept in apposition 
by two mattress sutures (Fig. 93). 

(б) For larger tendons, —A ligature is tied 
tightly round the tendons to be a])proxiniated. 



Fb. 93. — Method of suturinf^ flat tendons. 

i ill. fn>m their divided ends. This holds 
the extremities of the {)arallcl-runuing fibres 
together and prevents the connecting stitches 
from pulling tJirough. These latter are two in 
number and placed tlirougli the tendons in 
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TENESMUS 

two planes at right angles to each other 
(Kg. 94). 

When possible, the tendon sheath should be 
sutured with fine catgut. It is important to 
suture the deep fascia overlying the junction, 
especially if it has been divided where it forms 



94. — Method of sutunn^ cylindrical 
tendons. 

the anterior or ])osterior annular ligaments. 
To jinjvent adhesions to skin the fatty super- 
ficial fascia must be stitched separately. The 
limb is placed so that the sutured tendons 
are fully relaxetl. Gentle, small-range, pas- 
sive movements should be practised on the 
eighth day, when the skin sutures arc removed, 
but earlier than this slight active movement 
should be encouraged. No severe strain should 
be put upon the new junction for three weeks, 
and this means the maintenance of the posi- 
tion of relaxation for that period *, but move- 
ments must be carried out daily. With such 
careful after-treatment the subsequent break- 
ing down of adhesions imder aneesthesia will 
seidom be called for. q ^ Pannett. 

TENESMUS. — Continued uncontrollable 
painful efforts to empty the bladder or the 
rectum. Vesical tenesmus is common when the 
bladder, in the region of its neck, or the pros- 
tatic urethra is inflamed ; thus it occurs in 
cystitis and in gonorrhoeal posterior urethritis 
or prostatitis. A very jiainful and intractable 
form is met with in carcinoma of the bladder, 
and in carcinoma of the prostate wliich has 
invaded the bladder-wall. Tenesmus may be 
due also to retention of urine whether by 
stricture, prostate, or stone. Beflexly, too, 
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vesical tenesmus occurs during renal colic, and 
it may be accompanied by rectal tenesmus. 
Bectal tenesmus is usually associated vdtb simple 
proctitis or that due to piles, polypus, new 
growth, fissure, or a fistula. A foreign body 
in the rectum will also cause it. 

In the treatment of tenesmus the under- 
lying cause should be attacked, and for this 
the appropriate artich' should be consulted. 
The painful contractions, wliether of the blad- 
der or of the rectum, may be relieved by the 
application of heat and local sedatives. Foinon- 
tations are applied to the bladder or perineum, 
or the i)atient may sit in a hot bath. Into the 
rectum should be inserted a suppository corn- 
loosed of belladonna extract 1 gr., morphine J gr., 
theobroma oil q.s. ; or a small enema (2 oz.) 
of starch mucilage to which 20 min. of liq. 
opii have been added may be administered. 
The tenesmus associated with malignant dis- 
ease of the bladder or rectum is controlled 
with difficulty, even by large do.ses of morphia 
subcutaneously. Colostomy or permanent su pra- 
pubic drainage will give relief for a time. 

C. A. Pannett. 

TENO-8YNOVITI8.- Inflammation of the 
synovial sheath surrounding a tendon. 

Etiology -The condition may be due to 
(a) over-use or strain of the attached muscles, 
or to (b) bacterial infection, whether directly 
implanted as in sejitic wounds, or carried by 
the blood-stream as hapfM^ns in the case of the 
gonococcus and the tiiber<‘le bacillus. Teno- 
synovitis may also be caused by syphilis and 
by rheumatism. 

Varieties. -Teno-synovitis may be acute, 
subacute, or chronic. Septic organisms and tlie 
gonococcus cause an acute, the tubercle bacil- 
lus a chronic form, while the lesion following 
over-use is subacute. 

Pathology. —In the acuta type the iiiflam- 
inatorv changes in the lining endothelium cause 
effusion of fluid, sometimes purulent, and, later, 
extensive adhesions between th<*- walls of the 
sheath, leading to great disability in moving 
the muscles. There is perisynovial extension of 
the inflammation. In the subacute tyj)e there 
is a change in the endothelium (probably lead- 
ing to diminution of fluid secretion) which 
causes the characteristic crejntus. In chronic 
cases (generally tuberculous) there is much 
effusion and thickening of the sheath, and 
formation of *’ melon-seed bodies ” within the 
cavity. 

Symptomatology. — Teno-synovitis due to 


over-use most often occurs at' the wrist. Slight 
pain and swelling develop, and on movement 
a very characteristic crepitus can be felt. The 
skin is not reddened. Oonococcai teno-synovitis 
causes much greater pain. It most commonly 
attacks the sheaths around the ankle-joint or 
— ^usually in women — ^at the wrist. The in- 
flammation nearly always involves a group of 
sheatlis and extends to the surrounding tissues, 
causing a diffuse oedematous swelling very 
tender to the touch and often with reddened 
skin over it. Tuberculous teno-synovitis jwo- 
duces an almost painless chronic swelling. 
Fluctuation can be elicited, and melon-seed 
bodies may sometimes be felt. The best ex- 
ample is compound palmar ganglion causinl 
by tuberculous infection of the flexor sheaths 
in the palm. Semitic teno-synovitis is com- 
mon in the hand, and follows penetrating 
wounds, or may be secondary to a whitlow. 
The infection may rapidly spread to the 
pabn and forearm. All the. classical signs 
of septic iiiliammation are present, but the 
dense palmar fascia may (‘ause the dorsum 
to be more swollen than the j)alm. 

Diagnosis. — If the history as to recent 
strain, gonococcal infection, i>enetrating wound, 
or whitlow be ascertained, and the position and 
characti^r of the swelling determined, no diffi- 
culty should be experienced in diagnosis. 

Treatment for each variety may be sum- 
marized thus : — 

Sprain or over- wyr. —Rest the jmrt for a f(‘w 
days and apply pressure by wool and bandugt* 
or by strapping. Later, massage gently. In 
the early stages an evaporating lotion iiiey 
assist. 

6Wococro/.— Sj>lint and foment during the 
acute steg(*, and treat the gnnorrlin^a. A 
course of vacciiu* treat unint, asiug a stock 
or, preferably, an autogenous gonoe.occal 
vaccine, should be given. If a vae^jine is not 
available, passive? hyiKiraemia may be tried. 
After the acute stage is over, adliesions must 
be X)rcvcnted by graduatied iiiassage and pas- 
sive movement.^. 

Septic {sea Whitlow and Infections of 
THE JIand; Cellulitis). 

Tuberculous, - Rest the jmrt and aspirate 
the fluid, cjr make an incision to evacuate* 
the melon-seed bodies. The administration of 
tuberculin (H.E.) and genenil antituberculous 
measures are indicated. Zachary (^ofe. 

TERATOMA, OY8TIO (see Ovarian 
Cysts). 
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TESTAMENTARY OAPAOITY. — This is environment was such that he proposed, 
measured by the presence or absence of mental although in London, to go for a short diive to 

impairment. It occasionally happens that an Bournemouth and back in a hansom cab. 

emergency will has to be drawn up by a doctor. Yet, as the provisions were not unreasonable, 

This should be avoided whenever possible and the will was held to be good, 

the services of a lawyer requisitioned, but in The only means available of estimating 
ex(‘.eptional cases the medical attendant may sanity or the amount of mental impairment 
be forced by stress of circumstances to under- is that of taking stock of a person’s actions 

take the duty. and of his conversation. These may or may 

The evidence of the mcjdical practitioner is not supply evidence of such an impairment 
particjularly valuable in any inquiry concern- of mind that the ability to direct a proper 
ing the mental capacity of a testator, and for disposal of possessions is affected, 
this reason he should avoid witnessing a will A suicide is not incapable of making a will, 
in any c-ase in which the testamentary capacity No person with acute mania or with an intense 

of the testator is likely to l)e called in question, melancholia could be induced to sign a will. 

A testator iiiust, at the time of making his No will of which the testator does not know 
will, undc^rstand the nature of the business and aj)prove the contents can be valid. That 

ujion which he, is engaged, appreciate the a will is prepared by or on the instructions 

possessions of whic'li he is disposing, be able of the person taking a benefit under it is a 
to call to mind the persons who have a claim circumstance raising much suspicion, 
ujion Jiis liounty, and understand the manner The influence of a person standing in a 

in which it is to be distributed. fiduciary relation to the testator may law- 

The question of the sanity of a testator is fully be (‘xercist»d to obtain a will or legacy 

one of fact, and there is no presumption that so long as the testator thoroughly understands 

he is sane. If he is subject to delusions with what he is doing and is a free agent, and the 

regard to persons who would be the natural burden of proof of undue influence lies upon 

objects of his testamentary bounty, his will those who assert it. 

made under the influence of such delusions To establish a case of undue influence it 

is invalid. But if a testator is subject lo must be shown that fraud or coercion has been 

delusions wliich leave the general power of i)ractis(‘d on the testator in relation to the 

understanding unaffected and are wholly un- will itself, and not merely in relation to other 
connected with his testamentary dispositions, matters or transactions. Undue influence is 
such delusions do not affect his ca]iacity to more easily established wlicn there is evidence 
make a will. The fact of a testator being in that the person influenced w^as of feeble mental 
an asylum is no bar to his making a jHsrfectly (‘apacity or in a weak state of health, 
sound will ; the reasonableness of the will is in forming an opinion as to the presence 
the factor upon which its validity would be or absence of a “ sound and disposing mind ” 
decided. A will made by a testator after lie a medical witness will consider the mental 
has been insane must be showm to have been ini})airment whicli can be caused by any of 
made after his rc^covery or during a lucid the following conditions : — 
interval. A lunatic, so found by inquisition, 1. The different degrees of congenital 

may make a will during a lucid interval, and amentia, 

the rational character of the will, if it is pre- 2. Senile dementia. 

|)ared by the testator without assistance, is 3. Loss of will pow'er and general mental 

evidence that it was made in a lucid interval. decrepitude caused by illness. 

Wills arc often disputed on the ground that 4. Mental impairment due to mechanical 
the testator was insane when the will was injury to the brain, or to cerebral 

made, or that undue influence was exercised hsemorrhage, or to gross disease of the 

in getting the will framed in a i)ai-ticular way, brain, 

and it is in cases of this class that the evidence 5. Insanity. 

of the doctor in attendance is particularly The mental capacUy of an aj^hasic ^person re- 
valuable. In one in which I was called upon quires consideration. It will be recalled that 
to give evidence the degi*ee of mental im])air- there are varieties of aphasia. Bateman, in 

jiient w'as such that tlie loss of control over “ Aj^hasia and the Localization of the Faculty 

the bladder and bowels caused the testator of Speech,” p. 302, states that there is “ no 

no distress, and the loss of a])preciation of code or law as to the legal capacity of aphasics 
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in this (Great Britain) or any other country, 
and each particular case would have to be 
considered on its own merits/* Particular 
attention must be paid to the loss of general 
intelligence. There are cases on record in 
which the loss has been limited absolutely 
and entirely to the faculty of speech. In such 
a case it would not be ini])ossible to divine 
the wishes of a testator. 

In considering the testamentary cajiacity of 
an aphasiac, the attention of a court would 
be directed to the power of the testator to 
understand the nature of the property to be 
devised and the claims of the various ]»er- 
sons ui)on his bounty, and to tlic qiiestion 
whether the will accurately represented Ids 
wislies. Usually it is very difficult for tlie 
court to satisfy itself that the claim of ev(‘rv 
person w'as presemt to the nund of the testator. 

liiebrieUj has a bearing upon tcistainentarv 
ca])acity, inasmuch as the will of an inebriate 
may aiford evidence of the existence of d<‘lu- 
sions or of undue inlluence. A will executed 
by an intoxicated testator or by one sulTering 
from delusions engendered by delirium tremens 
or from alcoholic dementia may on the face of 
it furnisli evidence of loss of testamentary 
cajiacity. On the other hand, an inebriate in 
any of these states of mind may execute a 
perfectly good will, unless the d'‘gree of in- 
toxication is such as to render him unable 
to comprehend the nature of his acts, or it 
is shown that insane delusions influenced him 
in the making of tJie will. 

With regard to undue infincuce, the American 
Judge Earl states that “ to make inflmmcc 
exercised over a testator undue and illegal it 
must be such as to destroy free agency ; it 
is immaterial how’ little the influence may be 
if free agency is thereby destroyed.” 

Undue influence may bo shown by all the 
fa(ds and circumstances surrounding the testa- 
tor, the nature of the will, his family relations, 
the (‘ondition of his health and mind, his 
dcjiendence upon or subjection to the control 
of the person supposed to hav(i wdelded the 
infiuimcc, the lattcr*s opjiortunity and dis])Osi- 
tion to w'ield it, and his acts and declarations. 
The fact that an inebriate, for example, has 
disposed of his property in an extraordinary 
manner is not sufficient to prove undue influ- 
ence or to invalidate the will. It must be 
proved tliat the influence was actually exer- 
cised, and that the testator's mind was so 
impaired that the influence jjrcvented the free 
expression of his will. 
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TESTIS, NEW GROWTHS OF 

For the principles of law and judicial pro- 
nouncements set out in this article I am in- 
debted to “ Theobald on Wills," and readers 
interested in case law arc referred to that 

^ork. 1* rp 

S. loouooi). 

TESTIS, INFLAMMATION OF {sve On- 

ciiiTLs ; En m nvivi rxis). 

TESTIS, NEW GROWTHS OF.- With 
the exception of cysts of the epididymis, in- 
nocent tumours of the testis are extremely 
rare. The malignant tumours are carcinoma, 
sarcoma, eiuloihelioma, and cmhryoma. Kin- 
bryomata vary greatly in malignancy and in 
structure. 1’hey may hv coiujiosed of tissues 
derived both fmm epithelium and from meso- 
blast, and thus are often known as “ mixed 
tumou?‘s." 

Sarcoma, either round or s|»indle-cclh»d, may 
commence at any age. Carcinoma, usually of 
the soft or oncephuloid variety, rarely scirrhous, 
generally occurs between the ages of 3() and 15. 
An imperfectly desc(‘mlc(l testicle is gi'ncrally 
regarded as rather more prone to malignant 
disease than the normally placed organ. 

Symptomatology « — The features of malig 
mint testicular disi‘as(‘ arc rapid and |)rogrcssive 
(mlargemciit of the tivslis, usually painless, and 
with early loss of testhmiar sensation. Lalcr 
there is gtmerally some aching and dragging 
jiain. At first the swelling is smootii and 
uniform, lint lattT, 'v'heii IIh* tunica alhiigim^a 
has been j»crforated, tlieii ar(^ irregular h(»ss<\s 
and projections. As a riih*, the tumour is 
hard aud firm, but it may be so soft as to 
suggest fluid. A small hydrocele is often prc.- 
scMit, and a history of injury may be obtained. 
Th<». cord is thickened, at first owing to con- 
gestion, hut later there may he nodules ot 
growtli. 'The skin of the scrotum, though 
stretched, is movable over the tumour until 
late, when it may be invadi^d and a fungous 
growth ju’otnidf^ The prcvertebral and lum- 
bar glands are involved (iarly, and may give 
rise to a ])alpable swelling in the upjicr part 
of the abdomen. The inguinal glands an* not 
affected unless the skin of the scrotum is im- 
plicated. As the result of the glandular swell- 
ing there are likely to be, in tlie later stages, 
mdenia of tlie legs owing to [in'ssnrc on the 
inferior vena cava, and severe pain due to 
extension to the vertobrio and j)re.ssurc on the 
sjarial nerves. 

Diagnosis. — TJie various hirms of malig- 
nant disease cannot, as a rule, be distingui.slied 
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from one another clinically. The tumour has affected. Both testicles are often attacked, 
often to be diagnosed from syphUiiic orchitis, but not as a rule simultaneously, 
when a Wasscrmann reaction is of the greatest Diagnosis. — The diagnosis from tubercf^s 

service ; from a hcpmatocele, which may closely disease is generally easy, since the testis is 
resemble malignant disease ; and also, occa- affected in syphilis and the epididymis in 
sionally, from hydrocele and tuberculous disease tubercle. There may be a close resemblance 
without obvious caseation. to malignant disease, but the history and the 

Prognosis and treatment. — Owing to the result of a Wassermann reaction will generally 
early glandular infection and the deep-seated settle the diagnosis. 

position of the glands, the prognosis is very Treatment. — ^Thc treatment is essentially 

bad. The only treatment is free and early antisyphilitic {see Syphilis) and, if it is carried 
removal of the testis, with as much of the cord out efficiently and w^ithout delay, the prognosis 
as possible, in the hope that the glands arc is good. Injections of salvarsan or some simi- 
not yet affected. Attempts have been made lar preparation should be given. Potassium 
to remove the lymphatic glands and tract, but iodide in increasing doses, especially when 
without much success. Philip Turner combined with mercury, is usually very effec- 
tive. The treatment must be thorough and 
TE8TIS, SYPHILIS OF. — Sypliilis attacks long-continued on account of the liability to 
the body of the testicle ; the epididymis is n^lapse. The patient should be kept at rest 
rarely involved, though an epididymitis may in the early stages, and the testicle supported 
occur in the secondary stage. by a suspensory bandage. If the testicle is 

Syjihilitic orchitis is a tertiary lesion, gener- disorganized, or if hernia testis is present, it 
ally appearing from two to four years after should be removed. Philip Turner 

infection, and may occur in congenital syphilis, 

usually between the ages of G and 12. In TESTIS| TORSION OF. — Torsion of the 
both the acquired and congenital disease there testicle, or, rather, of the spermatic cord, is a 
may be either a diffuse interstitial inflammation, rare condition, usually a complication of im- 
or gummata, or a combination of the two. In perfectly di'seended testicle, and generally oc- 
the fij’st, the tunicR albuginea with the fibrous curring before the age of 21. The testicle is 
septa and the intertubular connective tissue probably always provided with a mesorchiuni, 
arc infiltrated with small cells whii h are sub- so that it is suspended from above and oceu- 
sequently converted into fibrous tissue; this ])ie8 a horizontal rather than a vertical position, 
contracts and leads to atrojihy. Or the in- Occasionally the twisted testicle is normally 
flummation may be localized, giving rise to ])laced, but even then there is probably a 
one or inoie gummata varying in size from a mesorchiuni. The extent of the twist varies 
pea to a walnut, yellow in colour, and showing from half a turn to four turns. The testicle and 
necrotic changes in the centre. These may the epididymis become engorged with blood, 
become adherent to the skin, break down, and and this is soon follow^ed by gangrene and in- 
form gummatous ulcers wliich may lead to a lection. Bloodstained fluid is exuded into the 
“ fungus te^sitls.” There is at first some effu- tunica vaginalis. 

sion into the tunica vaginalis, but adhesions Symptoms and diagnosis. — Ihe twist 
form later, with partial or complete obliteration may be brought about as the result of an in- 
of the cavity. jury, or it may be spontaneous. There is sud- 

Syphilitic disease may terminate in rcsolu- den severe pain, accompanied by vomiting and 
tion, or atrojdiy may result, tlie testicle be- symptoms of collajisc. Examination shows a 
coming a small, bean-like, fibroid nodule; if tense, tender lump usually just below the exter- 
bilateral, sterility and imjiotence arc jirobable. nal abdominal ring, the overlying skin being 
Symptoms.— Typically, there is slow pro- red and oedematous. The condition may closely 
gressive enlargement of one testicle, without resemble a strangulated hernia, but the abdomen 
j)ain and with loss of testicular sensation ; is not distended, the vomiting is not f©culent, 
rarely the onset is more acute. The epididy- there is often pyrexia, and the testicle cannot 
mis becomes stretched out over the testis, be separated from the swelling. It may also 
wliich forms a firm, heavy, smooth, uniform, have to be diagnosed from acute epid^ymo- 
painless swelling that may attain the size of orchitis, 

a fist or larger. When gummata are present Treatment is essentially operative. A free 
the swelling is less uniform. The cord is not incision is made over the swelling and the 
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tunica vaginalis is opened. In a few early 
cases it may be possible to untwist the cord 
and fix the testicle in position by sutures ; 
generally, however, it Ls advisable, even in 
early cases, to remove the testicle with the 
tunica vaginalis. If there is a communication 
between the tunica vaginalis and the perito- 
neum the sac should bo traced up to the internal 
ring and there be ligatured before removal. 

Philip Turneh. 

TESTIS, TUBERCULOSIS OF.— Tuber- 
culous disease nearly always cominonces in the 
epididymis, extending later to the body of the 
tesuis. Though generally occurring between 
the ages of 20 and 30 years, it may develop in 
children and also in older men. There is often 
a tuberculous history, and either old or active 
tuberculous lesions may be found elsewhere. 

Infection generally takes idace through tb«» 
blood-stream, or may directly extend along the 
vas from the j)rostatc. Indeed, tubcrc.ulous 
disease, when primary in the epididymis, tends 
to spread to the vas, vesiculaB seiiiinales, and 
prostate, and conversely it may s])read from 
th(*so structures to the testicle. Hence tub<M- 
culous testicle must be regarded as part of a 

genital tuberculosis,” or, if the disease spreads 
to or from the urinary organs, of a “ genito- 
urinary tuberculosis.” Either the globus major 
or the globus minor may b(‘ first attacked - 
more (*ommonly the former. 

Symptomatolo^. — Tyjncally, the onset 
is insidious. Pain is sliglit or absent, but en- 
largement may be accidentally discovered by 
the patient. Examination reveals one or more 
well-defined, slightly tender nodules either in 
the head or the tail of the epididymis while the 
body of the testis api)ear8 normal. Later, the 
whole epididymis becomes enlarged and has a 
ty])ical craggy, nodular feel ; there is ])robably 
sonic aching pain, and possibly a small hydro- 
cele. Later still, increased swelling, with red- 
ness, cedciua, and adhesion to the skin, indi- 
cates the formation of an abscess wdiich, if 
untreated, bursts, forming one or more sinuse.s. 
These may heal spontaneously, or after treat- 
ment, but are always likely to rcojien. A rectal 
examination wdll show whether the prostate 
and vesiculffl seminalcs are involved, and evi 
dcnce of bladder and renal tuberculosis should 
be sought for. Sometimes the onset is acuity 
aiul closely resembles gonorrhoeal epididymo- 
orchitis. 

Diagnosis and prognosis. — The diagnosis 
may be made by bacteriological examination 


TETANUS 

of any urethral discharge and early abscess - 
formation. Except in the cases resembling 
gonorrhoeal opidid3rmo - orchitis, diagnosis is 
rarely difficult, though when the testicle is 
chiefly affected and caseation is absent there 
may be resemblance to a malignant growth. 
The disease may remain IocaI for a long time, 
and the prognosis as regards life is less serious 
than in tuberculosis of many otlier organs. 
The chief dang(»,rs are dissemination and exten- 
sion of the disease. 

Treatment.— (jleneral treatment'— cod-liver 
oil, iron, iodides — with residence in a suit- 
able climate is of the greatest importance, in 
all cases. Bier’s treatment and injections of 
tuberculin have been successful in early cases. 
Abscsosscs and sinuses may be opened, scraped, 
and treated with iodoform emulsion. If simwea 
jjorsist, or if the disease is extensive but 
unilateral, the testicle should bo removed with 
as much of the cord as ]}ussible ; coexistent 
tuberculous disease, olsewhen*, if not cxb'nsivc, 
is no contraindication. Jn tiiosc not infre- 
<[uent cases wliere the disease is bilateral, or 
A\here after the removal of one testicle, the 
disease apjiears in the other, the. operation of 
epididymectoiny may be performed. 

Phi Lie Tiiunkr. 

TE8T-MEAL8 {aec (.{astiuc Contents 
Examination of). 

TETANU8, — A disease due to tin* action on 
tlie central mirvous system of the toxins of the 
tetanus bacillus (Plate 5, Pig. 3, Vol. J, facing 
p 148). ’J'he bacilli, owing to the resisting 
power of the hjKires, are very hard to destroy. 
'Phey may gain access to thti body by even the 
smalh‘st abrasion. TIn'y are commonly found 
in tlie intestines of norma! liorses, hence wounds 
soiled with road-surface or with fertilized earth 
are those most likely to be followed by tetanus. 
I’he bacilli have been found occasionally in 
gedatin and in catgut used in medical pra(;tice. 
The tissues of the body ajipear to offer a high 
resistance to the general dissiiinination of the 
tetanus toxin, for infection is much more likely 
to follow inoculation if other (c.g. pyogenic) 
micro-organisms, or foreign bodies, are also 
present in the wound. 

Ten days is perhaps the most frequent jKtriod 
of incuhatiun, but it varies from thirty hours 
to as many days, and in cases where jirophy- 
luctic inoculation has been practised it has 
extended to a whole year. Pniinonitory symp- 
toms are sleeplc-ssness, restlessness, sweating, 
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salivation, and muscular twitchings. Their re- 
cognition is important because their occurrence 
after a wound is an imperative indication for 
the administration of antitoxin. Experience 
gained in tlic late War showed beyond question 
that the value of ])rophyla(*-tic inoculation is 
immense, and that the earlier it is practised 
the better are the results to be expe(!ted. The 
dose should be at least 500 units, given sub- 
cutaneously or intravenously. If the wound 
be large and very dirty, 1,(XX) units may be 
given, and the dose should be repeated at 
weekly intervals until the wound begins to 
heal (see Immunity). Excision of the wound 
and amjnitation of the injured member (both 
of which have been done) have been discarded 
on clinical grounds as useless procedures, and 
experimental evidence at least confirms their 
inutility. 

Symptomatology. — The muscular spasm 
which gives the disease its name usually begins 
in the masseters (trismus). The patient can 
no longer o]^en his mouth — hence the popular 
name of the disease, lockjaw. The neck next 
becomes rigid, and then the facial muscles, 
giving rise to a jieculiar facial expression (risus 
sardonicus). Next the trunk (opisthotonos) 
and tlic muscles of the limbs are attacked. 
The forearms and hands arc little affected. 
Deglutition and resj)iration in severe cases may 
become impossibh*. The tetanic spasms are 
very painful. Exacerbations of spasm are ex- 
cited by noise, light, handling, or attemjits 
to swallow, and add greatly to the i)atient's 
misery. Sleeplessness is common and intract- 
able, and a frequent pulse is of grave omen. 
Hyperpyrexia is an unusual but ominous sign. 
In cases ending favourably the 8])asm passes 
off in an order inverse to that of onset, risus 
sardonicus and trismus disappearing in six to 
eight weeks. Death is due directly to asphyxia , 
cardiac failure, and exhaustion. 

It happens sometimes, especially in i)ersons 
who have been proidiylactically inoculated, that 
the manifestations arc confined to the injured 
limb. This is called local teUinns, Infected 
wounds about tin? face may lead to an ipso- 
lateral trismus and facial palsy {cephalic or head 
tetanus), or the spasm may involve muscles of 
the pharynx. The ensuing dysphagia presents 
a superficial resemblance to that of rabies 
(tetanus hydrophobicus). These modifications 
are not essentially different, and should be 
treated similarly. They are, however, some- 
what less fatal. 

Prognosif.— Pre-war statistics show a mor- 


tality in all cases of about 80 per cent. Nearly 
all deaths occur in the first fortnight, and 
patients surviving that period have a fair 
chance of ultimate recovery. The shorter the 
incubation period (fourteen days as critical), 
the worse the outlook. 

Treatment. — Quietness is essential. 8pasm 
may be relieved by morphia, urethane, and 
chloral (3 drachms in 24 hours per rectum). 
Antitoxin should be given, and given in big 
doses. The best method of administration is 
still under discussion. The intrathecal route is 
jicrhajis the best, and next the intravenous. 
Up to 24,000 U.S.A. units may be given intra- 
thecally. A corresponding quantity of cerebro- 
s])inal fluid should be first withdrawn. The 
intrathecal dose should be given daily for four 
days, as the antitoxin rapidly diaapj)ears from 
the cerebro-spinal fluid. An intravenous dose 
ol 15,000 c.c. should be given weekly. 

Bacelli’s treatment of daily injection with 
2-i)er-cent. watery solution of carbolic acid (up 
to 5 gr. in one day) has proved disappointing. 
Meltzer and Auer recommended injections with 
magnesium sulphate (2 or 3 c.c. of a 25-per- 
cent. solution per kilo of body-weight) ; these 
too have been found useless, -p Pobsfr 

TETANY. — The jmncipal objective symp- 
toms of tetany are motor spasms of an easily 
r(Miognized peculiarity. The conditions with 
whi(*h the si)asms are associated are (‘xtremcly 
various. The fundamental cause or causes are 
yet to be found. 

Symptomatology. — Usually the sjiasms 
are bilateral, though one side may be the 
more affected. The muschis of the hands and 
forearms are involved most commonly, those of 
the face, feet, and other parts less frequently. 
I'he severity of the spasm varies ; sometimes 
it can be overcome with little force, sometimes 
it is inflexible. The spasms are usually pain- 
ful ; attempts to overcome them add to the pain, 
'riiey are intermittent, lasting for a few min- 
utes, but may persist for hours or even for days. 
In severe cases they may never completely 
relax. The time separating attacks may like- 
wise be measured in minutes, or hours, or 
days. The position assumed by the hand is 
characteristic. The thumb is opposed tightly 
to the index finger or pressed into the palm ; 
the fingers are rigidly extended at the inter- 
phalangeal and flexed at the metacarpo-phalan- 
geal accoucheur^ 8 hand. The wrist and 

elbow are oftt'n flexed too. The foot assumes 
an equino-varus position, with the toes flexed 
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and the solo hollowed. In severe cases almost 
every muscle may be involved, even those of 
the larynx, pharynx, and eyes. There are 
certain peculiarities attached to these contrac- 
tions. During a period of relaxation they can 
be brought on by pressure on the nerve-trunk 
or on the main vessel of the limb. This feature 
was described by Trousseau, and is known as 
TrousseatCs sign. It is peculiar to, but not 
constantly present in, tetany. 

The electrical excitability of the nerves is 
greatly heightened (ErVs sign), so that a con- 
traction can be induced in a muscle by a far 
smaller current than normal. This sign is very 
constant. Not so constant, and not pathog- 
nomonic of tetany, for it occurs in other con- 
ditions, is Chvostclcs sign —a heightened ex- 
citability of the nerve trunks to nu'chanical 
stimulation. It is most easily demonstratetl 
by percussion of the facial nerve. 

Pains and paraesthesia) may precede the on- 
set of an atta(‘k. The irritability of sensory 
nerves, like that of motor nerves, is often in- 
creased, and slight pressure on a nerve, whicJi 
in a normal individual would be ajipreciated 
only locally, may be felt radiating unpleasantly 
througliout the area (»f distribution of the nerve 
(Hoffmann s sign). 

General constitutional signs, as fever, <*macia- 
tion, etc., are due only to conccniitant condi- 
tions. These conditions are very numerous. 
A mild form of tetany (if tetany it may be 
called) oc(‘urs fairly often as carpo-])edal spasm 
in young cliildren in whom one can find nothing 
wrong but a slight gastric or intestinal trouble. 
Laryngismus is often associated. Such cases 
are mild and get well rapidly on simjile diet 
and an aj)erieut, though tlicre may be recur- 
rence the next time the child's digestion is out 
of order. Tetany occurs in rickets ; a lack of 
calcium salts in the body is one. of the causes to 
which it has bi'cn attributed. It occurs al8<i 
before, during, and after infectious diseases — 
typhoid, influenza, measles, and piieumonia- 
aiid in nephritis. It may accompany jiregiiaucry 
and lactation. It has followed the adminis- 
tration of jiliosphorus, niale-fern, cliloroform, 
spermin, and other drugs. These loudly sug- 
gest a toxic origin. It has occurred in eiiidemic 
form in A'ieiina and other large towns, esjiecially 
in the Sjiring. Endemic tetany affects cobblers 
and tailors especially, and at one time the con- 
dition was regarded as an occu]>ation neurosis 
- like writer's cramp. It has followed removal 
of the thyroid gland ; but it is probable that 
in thesi* cases it was due to the removal of 


the parathyroids rather than of the thyroid. 
The parathyroids are believed to have a toxin- 
neutralizing effect, their ablation leaving the 
subject defenceless against uiinamcable toxins. 
Parathyroid extracts, however, have jiroved of 
little value in treating tetany. A particularly 
severe form of tetany, gastro-telany, occurs in 
cases of gastrectasis, cs^iecially after lavage 
has been carried out. But here again no de- 
finite toxin has been isolated. In some of the 
reported cases there has been an unusually 
high number of cells, red and white (tJie latter 
preijonderatingly polynuclear), in a blood-fiJm. 
lleceni observations have sliowu that tiie ex- 
cretion of guanidin is much increased in 
tetany, and indicate that tlie syiujitoms may 
he due to the effi^ct of this substance on the 
tissues. 

Treatment. — Bromides, chloral, and inor- 
jihia will help to allay the severity of the s])asins. 
But the underlyiuc cause must he sought, and 
treatment dir<‘ct(‘d to its removal. The jiro- 
longed administration of (‘alciurn has fretpiently 
a favourable iuflu(*n(u» on the disease. 

F. C. PlIRSKU. 

THALAMIC SYNDROME (sir J’ain, 
Central). 

THIRD NERVE, PARALYSIS OF (see 

OPlfTllALMOPLEClIA). 

THOMSEN’S DISEASE (see Mvotoxia 
Cuxuknita). 

THREADWORM (see Intestinal Worms). 

THROMBOTIC PHLEBO-ARTERITIS. 

— An inflammatory tJiickeniiig of the walls of 
arteries or veins, causing a diniiniition of the 
lumen, which may pr(»^'ccd to comjilctc obliter- 
ation. 

Etiology .—The disease is rare, more coin- 
II ion in males, and c.oni]»aratively frequent in 
male Polish and Bussiau Jews. Ajiparently it 
occurs chiefly between the ages of 20 and 40. 
Sypliilis is perhaxis the most certain etiological 
factor, but tobacco is thought by some to have 
an imjKirtant influence, many cases having 
been recorded amongst cigarette-makers. It 
is sometimes associated with vascular iiy])o- 
jJasia. 

Pathology. — I'ho thickening of the arterial 
w'alls is due to cellular proliferation of the 
endarterium and to hypertrophy of the media 
and adventitia. The obliteration of the lumen 
seems to be due to organization of a tlironibus. 
The lesion, often symmetrical, occurs esiHJcially 
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in the lower limbs, less commonly in the ujjper, 
and begins at the extremity of the limb. 
The visceral and other arteries may also be 
involved. 

Symptoms. — ^The premonitory symptoms 
are indefinite pains in the limbs, intermittent 
cyanosis, cramps, and especially coldness and 
numbness. These symptoms tend to become 
permanent. In some cases typical symptoms 
of intermittent claudication otscur (see Arte- 
BiAL Degeneration). After months or years 
trophic disturbances appear. According to 
Burger, in the pendent x>osition a bright-red 
blusli of the anterior part of the foot comes on, 
simulating crxrthromelalgia, a blister or ulcer 
develops on a toe, accompanied at times by a 
discoloration in its neighbourhood, and finally 
gangrene ensues. 

Diagnosis. — This depends on the super- 
vention of gangrene, generally symmetrical and 
ascending, of the extremities, without very 
obvious cause, in young subjects. 

Treatment.- -In the case of a patient who 
has been treated for gangrene arising from this 
condition, rest of the affected limb is important. 
Careful massage? is useful. Influences, sueli as 
cold, which exert a vaso-constricting effect 
should be avoided. (For treatment of the 
gangrene, see Ganghkne of Extremities.) 

Otaveu K. Williamson. 
THROTTLING (see Asphyxia). 

THRUSH (see Stomatitis and Glossitis). 
THYMIC ASTHMA (see Lvmphatism). 

THYMUS GLAND, ENLARGEMENT 

OF (see Lvmpuatism). 

THYROGLOSSAL DUCT, AFFEC- 
TIONS OF.— Tliis embryonic canal com- 
mences at the foramen emeum, runs down the 
centre line, passing behind the body of tlie 
hyoid bone, in front of tlie thyrohyoid meni- 
brane and the thyroid cartilage, to terminate in 
the isthmus of the thyroid gland, which is 
developed from its lower end. The whole of 
this tract is obliterated in the course of 
development, but rarely portions of it may be 
seen giving rise to cyst-formation, to develop- 
ment of accessory thyroids or dermoids, or to 
the formation of a iistula. 

Csst-fcVEiiuition. — The usual position in which 
the cyst is found is either at the base of 
the tongue or just in front of the thyrohyoid 
membrane, when it commonly extends u])wards 
behind the body of the hyoid bone. It usually 


develops from the first to the sixteenth year. 
Dermoids may occur anywhere along the 
course of the duct. 

Accessory thyroids. — ^These may be found in 
any part of the tract, but are most likely to 
occur at the base of the tongue, varying in size 
from ^ in. to 2 in. in diameW. 

Dermoids are usually tense, round, fluctuant 
swellings in the middle line at the base of the 
tongue, where they generally become pedun- 
culated. 

Fistnla is nearly always situated just above 
the thyroid isthmus, imless it results from 
the incomplete removal of a th 3 rroglossal cyst, 
when it is usually found in front of the thyro- 
hyoid membrane. The discharge may be slight 
or it may be copious, leading to irritation and 
inflammation round the orifice. 

Prognosis and symptoms. — These condi- 
tions are all liarmlcss, and are bett(?r left alone. 
Cysts give rise to no symptoms, but for cosmetic 
reasons many ])atients demand a removal. Tlie 
smaller thyroids at the base of the tongue are 
innocuous, but the larger may give rise to 
obstruction both to respiration and deglutition. 
Fistulee, as a rule, do not give much trouble 
unless, as stated above, the discliarge is copious, 
when there may be considerable irritation and 
inflammation round the ojicning. 

Diagnosis.— There is no diiliculty in the 
ease of fistulae. The dermoids at the base of 
the tongue are usually pedunculated, whereas 
the accessory thyroids are not ; they also 
differ from the latter in being fluctuant. In 
regard to cysts, the chief difficulty lies in the 
diagnosis between them and a subhyoid bursa. 
The chief points are that a bursa is more central, 
its sac is more strictly limited, and it is more 
Xirominent below the hyoid. 

Treatment. — Where possible, do nothing. 
If, however, the fistula is giving troubh? it 
must be dissected out in its whole length, 
the body of the hyoid being, if necessary, 
divided to remove the part behind it — the most 
troublesome part of this operation. Injections 
of iodine, etc., are useless. In the case of a 
dermoid or accessory thxrroid at the base of 
the tongue, the former can usually be removed 
with a snare. The same can often be done 
for a thyroid, or, if this is not feasible, it can 
be removed by a transhyoid jiharyngotomy. 
If a cyst is removed, it must be removed in its 
entirety, as the leaving behind of any part 
of its wall will invariably lead to a fistula; 
but operation should, if x^ossible, be avoided. 

J. Gay French 
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THYROID QLANOi AFFECTIONS OF 

(«ec Exophthalmic Goitre; Goitre; Cre- 
tinism; Myxcehema; Organotherapy). 

TIO-DOULOUREUX Neuralgia). 

TICK FEVER Relapsing Fever). 

TICS AND HABIT-SPASMS.— According? 
to the best authorities, a tic may be defined 
as “ a co-ordinated purposive act, provoked in 
the first instance by some externaJ cause or 
by an idea ; repetition leads to its beconiini? 
habitual, and finally to its involuntary repro- 
duction without cause and for no ])urpose, at 
the same time as its form, intensity, and fre- 
quency are exaggerated : it thus assumes the 
characters of a convulsive movement, inop- 
jK)rtune and excessive ; its execution is often 
preceded by an inesistible impulse, its sup- 
pression associated with malaise. The effect 
of distraction or (»f volitional eflFort is to 
diminish its activity ; in sleep it disaj)pears. 
It occurs in j)redisi)osed individuals, who 
usually show other indications of mental 
instability ’’ (Meige and Feindel). 

If this definition is followed closely — which is 
the more desirable as tic and analogous tc‘rms 
for involuntary movements are often usc*d 
in a loose and unscientific fashion— it is at 
onc(* seen that a tic., or halut-sjiasin, is esscui- 
tially a psycho-motor disturbance ; it is the 
caricature of a normal pur|)osive movement, 
of cortical origin. The expression “ liabit- 
«pasm ” should be relinquished, for the term 
“ spasm ” is now, after Brissaud, to be clearly 
distinguished from tic. A spasjii is the motor 
reaction consequent on stimulation of some 
])oint on a reflex sjjinal or bulbo-])oiitine ar«*. 
The irritation jirovocative of the sjiasm is 
itself of pathologi<‘al origin, and no sj»asm can 
occur without it. A simple illustration will 
make the difference clear. An irritant particle 
on the conjunctiva will cause blinking ; th<j 
blinking movement is a sj)asm of the muscles 
concerned. Should the. blinking movement 
continue though the source of irritation has 
vanished it becoiues habitual, and should it 
eventually occur in sea.son and out of season, 
inopportune and <*xcessi\'e, it becomes a tic. 
Bpasrns may or uiay not be [miiiful ; tics ans 
jminless. The involuntary blinking of the eye- 
lids owing to irritation is a i)urcly reflex 
phenomenon in which the cortex has j)layed 
no part, whereas in tic it is the activity of 
the cortex which first makes the movement 
habitual. 


A tic, further, is more than a mere trick or 
mannerism, a so-callcd stereotypy or stereo- 
typed act. The essence of a stereotypy is that 
it occurs only at certain times, that the i)aticnt 
can control it if he cares to, that it is not 
exaggerated in form, frequency, or intensity. 
Observe the player who takes a hard ball at 
tennis, or the pianist who performs a difficult 
])as8age, or the cueist who makes a delicale 
shot : the effort is accom})auied by a facial 
griniace, a biting of the lip, a frown, always 
repeated in tlie same way, only at such a time, 
and never (exaggerated in degree. The.s(* arc 
tricks or mannerisms, but not tics. 

Etiology. — Charcot said that “ not all who 
would may tic,’' thereby indicating that mere 
repetition of a movement will not make tin* 
subject a tiqttcur, TJic subjects of tic arc 
found without exception to be jnsrsons with 
a neuropathic heri^dity, wlio sliow other .signs 
of mental instability or inecpiality ; they arc 
psychically })redisposcd. Tics occur in both 
sexes and at any age. except in v(jrv young 
children. In the j predisposed, iiuitulion, en- 
vironment, anxiety, worry, fatigue, mental or 
physical strain, are all (4iologi(‘al factors that 
iimv b(^ of significance. 

Symptomatology. -The motor nMiction 
constituting a tic may b(‘ slow or (juick, (l(»- 
lilHTate or abrupt. The tic. movcnKUit may 
be a mild contraction or a vioKuit convulsiojL 
Tics may be single or juultipic. A “ tonic ” 
or “ attitude ’* tic may undoubtedly be jnet 
with. hifpothesi, th. rc. may bo us many 
tics as tlieni arc mi>v(‘ments of a j)ur|K).siv(» 
nature ; any of the latter may form the basis 
of a tic. H(*nce any exhaustive d(^scripli(m 
of their symj)to»natological vari(‘.tics is out of 
the (pi(*stion. 

We meet with facial tics of all sorts- tics 
of winking, blinking, sniffing, grunting, lic'king, 
sucking, biting, ]>outing, grinning, nibbling, 
mumbling, etc. Tics of tlie mu-k and Jicad 
are very common- hcaid-nodding and licad- 
tcissing tics, tics of affirmation and of negatjun, 
tics of salutation ; c.vcsry sort of head movement 
may occur as a tic. Some, forms of wry-jieck 
are pUT(‘ tics. 

Tics of the shoulders, trunk, arms, hands, 
ring(*is, may occur- scratching, rubbing, scrajp- 
iiig, stroking, tajijpiug, etc. All varieties of 
inspiratory and (‘Xpiratory sounds may con- 
stitute tics — whistling, cougliing, sobbing, hic- 
coughing, and so on. Some tics are much 
more comjplex— co-ordinated tics, os they arc 
called. Thus, tics of s[)cccli may be found. 
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in which the patient ejaculates some syllables 
or words in a meaningless but irresistible way, 
interlarding his ordinary conversation ; if the 
expressions are obscene or blasphemous, the tic 
is known as coprolalia. Some tnmk and body 
tics are very complex, e.g. tics of genuflexion. 

Mention may also be made of the variety 
known as the “ disease of convulsive ticjs,” or 
dilles de la Tourette’s disease. The tics are 
multiple and violent ; they are commonly 
accompanied by echolalia and coprolalia ; the 
l^atient’s mental condition is unmistakably 
that of the degenerates, and the prognosis is 
unsatisfactory and often grave, as insanity not 
infrequently devc]ox)S. 

Tics, aj)art from their occurrence mono- 
syniptomatically, are; sometimes met with in 
the e'ourse of other diseases. Tic is closely 
related to psye;hasthenia it is also related 
to ef)ilepsy. In defee'^tives of all sorts tics 
are common, and in idiots and dements more 
jiariicularly. 

The diagnosis of tic has already been 
touched ux)on in the paragraphs on its defini- 
tion where allusion is made both to spasm 
unel stereotyped acts. The other ejhief morbid 
condition from which tic may have to be 
diflerentiated is ordinary chorea. Sometimes 
the diagnosis from chorea is diflicult, esj)ecially 
in cases of unilateral chorea which are becom- 
ing chronic. In most instances, however, the 
jiresencc of concomitant syjiiptoms in cjhorca 
enables the observer to distinguish the condi- 
tion. Moreover, tht; ai tnal type of motor re- 
action in chonui is amorphous, purposeless, 
inco-ordinatc ; tic is subjectively purposeful 
and repetitive. 

Prognosis depends to a large extent on 
the patient’s mental state. The greater his 
mental imperfection the more likely are his 
tics to be chronic. A cure is certainly ])ossible 
in some cases, but, sjiettking generally, wliih; 
imiwveiuent under treatment is frequent, 
relapses are equally frequent. 

Treatment.— The general management of 
the case is of mucli importance. Not infre- 
quently the environment of home, especially 
if the i>arcnts are themselves ncuroimths, is 
distinctly imfavourable. It may bo desirable, 
therefore, to send the patient to other sur- 
roundings for a time. In many cases, furtJier, 
it is im|)ortant to give him some aim in life, 
to start him on work that will absorb his 
attention, to develop in him a zest for some 
hobby that will occupy his spare hours. Simple 
hygienic measures calculated to improve the 


general tone ” may be necessary. Examina- 
tion of a tic patient should always include a 
careful routine examination of eyes, ears, 
teeth, nose, etc., for the detection of any 
abnormality that may have acted as a focus 
of irritation. 

Treatment by means of sedative drugs some- 
times proves of value, e.g. small doses of 
bromide given over a long period. In many 
other cases, drug treatment is useless. Local 
massage and electrical treatment and Weir- 
Mitchell methods are practically of no avail. 

Undoubtedly re-education is the best method 
of treatment to adopt. It consists mainly in 
combining an endeavour to obtain immobility 
on the part of the patient with the systematic 
emplo3rment of voluntary exercises, to include 
the muscles usually involved in the tic or 
tics of which he complains. The patient 
sits or stands in front of a mirror and en- 
deavours to maintain absolute immobility, it 
may be for only a second or two. He increases, 
if he can, the duration of this immobility by 
a few seconds at each seance, carried out 
several times daily, and under the encourage- 
ment of the physician he frequently succeeds 
beyond all expectation by this simjfle means. 
He also carries out systematic graded exercises ; 
he is made to innervate the afiected muscle- 
groups individually, so many times at each 
seance, and when his tic interrupts he starts 
afresh. By following a detailed schedule and 
under tlic constant supervision of the })hysician 
or other responsible person he may attain 
extremely good results. 

Apart from individual exercises for parti 
ciilar muscles, the patient's will may be re- 
educated by general respiratory exercises and 
by calistbcnic and gymnastic methods. Still 
another form of exercise consists in “ mirror 
drill,” whicli has notliing to do with actual 
mirrors, but means simply the bilateral use of 
symmetrical muscles in the performance of 
set exercises. In all cases of tic confined more 
or less to one side it is an excellent plan to 
apply muscular exercises to both sides of 
the body simultaneously ; the regularity with 
which they are performed on tlie sound side 
will have a corrective influence on the abnormal 
movements of the affected side. 

S. A. Kinniek Wilson. 
TINEA Rinqwokm). 

TINEA FLAVA {see Tinea (Pityriasis) 
Versicolor). 

TINEA MARQINATA {see Ringworm). 
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TINEA (PITYRIASIS) VERSICOLOR 

TINEA (PITYRIASIS) VERSICOLOR 

A superficial infection of the epidermis by a 
mould fungus {Microsforon fuffur), character- 
ized by the formation of brown scaly macules, 
which enlarge and coalesce to form extensive 
])atches on the trunk. (Plate 28, Fig. 6, 
facing p. 138.) Tinea fiava (Mala^sezia tropica) 
is a similar condition found in the tropics. 

Etiology and pathology. — The disease 
occurs chiefly in male adults, and since free 
sweating is a predisposing factor, it is often seen 
in patients sufiering from phthisis. Proliably 
thick flannel clothing and abstention from fre- 
quent ablutions also conduce to its develop- 
ment and perpetuation. It has a very low 
degree of infectivity, and rarely occurs in more 
than one member of a family. 1'he fungus is 
easily demonstrated by lightly scraping the 
skin and examining the scales under a one-sixth 
objective in liquor potassop. When the pre- 
paration has cleared, an abundance of mycelium 
consisting of short strands with rounded ends, 
intermingled with round spores which have a 
tendency to become massed together like 
bunches of grapes, is seen. The fungus is very 
difficult to cultivate, but a few successes have 
been obtained by using e])id(‘rinin-agar as a 
medium. There are only a f(;w instanc(»s of 
suc<*essful experimental inoculation on record. 

Symptomatology. — The distmsi* begins with 
one or more brownish iiiaciiles, often on tin* 
sternal region or on tlie abdomen or back. 
These macul<‘s gradually extend jieripherally 
and coalesce with others, forming extensive 
iiTegular- .shaped areas often involving large 
paits of the trunk. In exceptional cases the 
arms or thighs are invaded. The disease 
spreads very slowly, and, as itching is absent 
or extnnnely slight, patients ofteji disregard it 
until aft/cr a duraition of several years it be- 
comes so extensive as to suggest the desirability 
of treatment. 

Diagnosis. — The peculiar !)rownish-yeIlow 
colour — ^the slight branny desquamation, the 
case with which the scales can be detached by the. 
finger-nail or a sliarp instrument, the dislrilm- 
tion on covered parts of the body, and the laige 
extent of surface often affected, am cliarac- 
tciistic features, and serve to distinguish the 
disease from the true pigmentation of chlou.*>'nta, 
Addison’s or Graves’s disease, arsenical pigmen- 
tation or that associated with leucodermia, 
syphilis, and other pigmentary conditions. If 
there is any doubt, microscopical examination 
will at once make the diagnosis clear. 

Prognosis and treatment. — When proper 


TINNITUS AURIUM 

attention is given to the treatment of tinea 
versicolor, there is no difficulty in effecting 
its removal. The tendency of the disease to 
relapse should be combated by thorough dis- 
infection of the underclothing and by persisting 
in the treatment after ap])arcnt cure. The skin 
should be washed night and morning with soft 
soap and hot water, and an antiparasitic lotion 
applied immediately afterwards. Hyposulphite 
of soda, one or two drachms to an ounce of 
water, is a favourite a])plicatioii ; aulpliurous 
acid in similar strength is preferred by some. 
An ointment consisting of precip. sulphur 15 gr. 
and salicylic acid 10 gr. to an ounce of soft 
paraffin is also (efficacious, and may be usi^d to 
replace the suljffiur lotion at night. No internal 
medication is requined. 1^ Dokf 

TINNITUS AURIUM.— Tinnitus aurium 
is a subjective sensation of sound due to irri- 
tation of the coclilt‘a. This irritation may, of 
course, be induci*d by almost any disease in 
the ear. It is also sometinu^s tlu* lesiilt ol 
disease cdscAvbere ; this is the case in the 
lilowing tinnitus of which anaemic girls fre- 
quently complain, and in the throbbing or 
pulsating noises that trouble people with 
ai*t.erio-s(‘lerosis or indigestion. 

The first duty wlien complaint is made <»f 

noises in the ears ’’ is to determine tin* cause* — 
a procedure wliicli not 'nfrecjnently neccssitattss 
a complete ov(*rliaiiling of the j»ati(;nt. 

Naturally, the (/jgan to whicli att(*ntion 
should first he ]»aid is the car, and, as tinnitus 
may l>c a symj)to!u of jaacticully any (d its 
diseases, tlu? reader is refenvd to the article 
on Eak, Examination ok. for further iiifonna- 
tiou u])on lliis jiomt. 

AffcM-tions of th(* ear having been excluded, 
we turn next to tbi'- patient’s g(‘iieral condition, 
])articular attention being jiaid to tlie state* of 
the heart, blood-vessels, blood, and urine. 

Frequently cases arc encountered, howeve*r, 
ill wbicli no cause wluiteve*r cun lie disco\'ered 
to account for the tinnitus and the* only e*x- 
jdauutiori we? can ofTe*r is that it is of a 
“ functional ' or “ nervous ” cJiaracter. 

At the sainc time*, it siiould be rcrneiri bered 
tJiai tinnitus is ofteui the earliest symj»toin of 
a disease which, later on, will cause de,*afjje*ss. 
So that it is highly inadvisable to allow our- 
selves to be satisfied witJi the diagno.si.s of 
tinnitus nervosa, 

Tiniiiriis is often a disturbing, sometimes a 
distressing, and occasionally' a dangei-ous symp- 
tom se, from which the patient desires to 
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be liberated. Ta suet cases a correct diagnosis 
of the under]3nng disease too often advertises 
our incompetence to cure it, so that we are 
little better off than if no diagnosis at all were 
attempted. 

The danger of tinnitus in c(»rtain cases lies 
in the fact that the indefinite subjective sounds 
or tones gradually assume the definite charac- 
ter of hallucinations, and end in insanity. In 
addition to that risk, most otologists of experi- 
ence are able to recall cases of suicide as a 
result of the depression due to the incessant, 
jiersistent, and irremediable noise in the ears, 
or in the head. 

Medicinally, the best int('.rnal remedy for 
tinnitus is a mixture of bromide and nux 
vomica : — 

3^ Sod. broiii. gi*. X. 

Tr. nuc. voiii. lllvi. 

Aq. ad 5H8. 

T.d.s., or more often. 

If this fail, other nerve sedatives may be tried. 
T have frequently found nitroglycerin (liq. 
tiinitrini, 1 min.) to be beneficial. 

The disease in the ear, if the car be at fault, 
must, of course, receive its proper treatment. 

When tinnitus becomes a terror, and is 
IhreatiMiing the reason or the life of the un- 
ha])] »y sufferer, recourse may legitimately be 
liad to an operation upon the labyrinth with 
the ex})res8 object of destroying the end-organ 
of liearing in the cochlea. This operation has 
been performed with satisfactory results in 
such extreme cas('s. M‘Kknzie. 

TOBACCO AMBLYOPIA {see AMULYoriA). 

TOE-NAIL, INGROWN.' A painful, crip- 
pling paronycliia which affects usually the big 
toe. It is caused by wearing bools too narrow 
for the foot, and is jin^dis^iosed to by cutting 
tlie free cxirimiity of the nail in a curve in- 
stead of straight across, as it should be cut. 
(jlenerally the lateral edge of the nail is forced 
against the soft tissue of the toe, which suffers 
to the extent of ulcerating. Tlie little sore lies 
close to the edge of the nail and is at the bottom 
of a cleft formed by the overlapping swollen 
skill and subcutaneous tissue. Sepsis super- 
venes and pus exudes from the wound groove. 
The condition lasts for long, as the drainage 
is poor. Very soon granulations fiom the 
floor of the ulcer grow 11 ]) and protrude. The 
infection may extend to heneatli tlie nail, 
giving rise to a jiaiuful subungual whitlow. 

Treatment.' Ifcst with the foot kept raised 


on a chair is the first essential, and when boots 
are again worn they must be of sufficient 
width. Early cases can be cured by packing 
a thin wisp of cotton-wool sprinkled with 
boric-acid powder under the overhanging fold, 
and changing this daily. The more advanced 
caKcs are only cured by operation. Removal 
of the nail, recommended by some, usually 
affords only temjiorary relief, 
as the condition is liable to 
recur. Subungual pus is the 
only indication for nail re- 
moval. Better by far is it 
to proceed as follows. If 
there is acute inflammation 
jirescnt, apply fomentations 
until the acute stage has 
subsided and the lesion is 
comparatively clean. Then 
under local or general anaes- 
thesia remove a })iece of the 
toe., including the hyper- 
trophied fold and a part of 
the nail. In shape the ex- 
cised piece resembles a seg- 
ment of an orange (Fig. 95 ) ; 
and the nail matrix on the 
exposed terminal phalanx 
Fig. 95.— Incision corresponding to the re- 
fer ingrown toe- moved section of nail is also 
nail. taken away. The soft parts 

are then sutured to the cut 
edge of the nail by two silkworm-gut sutui’es 
canied in a small curved Hagedom needle. A 
narrow nail is left. The condition does not 
return. 

If local anajsthesia be emjiloyed, novocain 
1 ]jer cent., without adrenalin, sliould be used. 
It is injected in the neiglibourhood of the 
four digital nerves after a narrow })iecc of 
rubber tubing has been tightly adjusted around 
the base of the toe to act as a tourniquet. 
The operation is done fifteen minutes after the 

('. A. Takneti'. 

TONGUE, ACUTE CEDEMA OF.— Acute 
liarenchymatous glossitis may be due to stings 
of insects ; to wounds, especially w ith a re- 
tained foreign body ; or to infection extending 
from superficial ulcers, from the, tonsils, or 
from septic teeth, especially during one of the 
infective fevers. It may also occur with Lud- 
wig's angina. Sometimes there is no obvious 
cause. 

Pathplogy. — Occasionally half the tongue 
only is involved. The usual termination is 
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resolution, possibly with some fibrosis. Sup> 
puration is unusual, and gangrene very rare. 

Si^ptomt. — The tongue rapidly swells ; it 
fills and protrudes from the mouth, is covered 
with mucus, and may show superficial excoria- 
tions. There is profuse salivation, the breath 
is foul, the cervical glands arc enlarged, and 
the temperature is raised. The constitutional 
symptoms are severe. Pain, dysphagia, and 
dyspnoea are present, and unless the swelling 
is relieved asphyxia may prove fatal. 

Prognosis. — Though recovery is usual, a 
fatal broncho-pneumonia may develop, or 
death may occur from septicaemia. 

Treatment. — In the early stages a purge 
should be given, also ice to suck, and autisej)- 
tic mouth-washes. If there is obstruction to 
breathing, two free incisions should be made into 
the muscular tissue. Threatened asphyxia will 
call for tracheotomy, but, since this increases 
the danger of broncho-pneumonia, it should 
not be done unless absolutely necessary. 

Philip Tuknkr. 

TONQUE, MINOR AFFECTIONS OF 

(see Stomatitis and Glossitis). 

TONQUE, NEW GROWTHS OF.->I3oth 

iiino(‘cnt and malignant new growtlis occur in 
the tongue. Of innocent tumours, many vari- 
eties are met with, but they an* all rare and 
generally of slight ini])oi-tance. The chief are : 
amjunnM, either capillary or (javernous; hjm- 
phangioma, usually involving the anterior tw'o- 
thirds and known as iiiacroglossia ; papilloma, 
which may resemble epithelioma ; lipoma, single 
or multiple ; and cysts, either su])crficial niucoiis 
retention cysts, or cystic tumours in the root 
of the tongue derived from the thyroglossal 
duct. The malignant growths are sarcxmia, 
which is extremely rare, and cpiUtclioma, which 
is very common. 

Epithelioma 

Etiology. Epithelioma is much more iie- 
quent in men than in women, and generally 
occurs betweeu the ages of 40 and (iO. The 
usual site is the lateral margin in the anterior 
two-thirds, more rarely on the dorsuru or the, 
under-surface. In a large jiroporlion of cas(»s 
it is clearly the result of some Joiig-coiitinued 
irritation such as from the edge of a broken 
tooth or ill-fitting denture, while in others it 
starts in some “ prc-cancerous ” lesion, most 
frequently chronic su]>erficial glossitis, but 
occasionally the scars of other tertiary syphi- 
litic lesions, or in dental ulcers. 


Symptomatology. — An epithelioma may 
begin (a) as an indurated nodule extending into 
the deeper tissues, (b) as an indurated fissure, 
(c) as a warty growtli, or (d) an ulcer may be 
present from the first. In any case, ulceration 
with induration and rapid extension soon become 
the chara(*teristic features. A typical epithe- 
liomatous ulcer has raised and everted eilg(*s 
and an irregular sloughy base with surrounding 
induration extending deeply into the tissues. 
Unless efiiciently treated the disease soon ex- 
tends to the floor of the month, jaw% fau(‘es, 
and tonsil. The subiiiaxillary lymphatic glands 
and the deep cervical group, especially tliosi* 
at the bifurcation of the carotid, are involved 
at a very early stage, occasionally on both sides 
of the neck. Later th(»y enlarge considerably 
and, partly owing to septic infection, become 
adherent to adjacent structures, including the 
skin, and break dowji, forming foul, sloughing, 
fungating ulcers. Secondary deposits in the 
viscera, though sometimes found, are distinctly 
unusual. 

Even in the early stages there is sevi*re jiaiiu, 
often shooting to the ear, while in the later 
stages the sulleriugs of the pati(‘nt are intensi*. 
Salivation is })rofuse, and in aidvanced cases 
there is much foul, bloodstained discluirge. 
Ow'ing to the induration, mobility is at lirst 
limited, and in the hite stages tin* tongue cjin- 
not be protruded, rendering both sj)eech and 
swallow'itig diilicult and painful. Towards the 
end there is great w'lsting and cac/lH*xia, with 
septio absorption from the dt crating surbn-es. 

Diagnosis. Eaily diagnosis is of the gn^ait- 
cst inij>oT’t'ance, but occasionally presents con- 
siderable difficulties. Syphilitic ulcers, both 
j)rimaTy and tertiary, tuberculous and dental 
ulcers, and papillomata may all closely resiun- 
))lf*. ejiitheliouia. In doubtful cases a poition 
of the ulcer sliould be excised for liistologicail 
examination. Age may be misleading, for c])i- 
thelioma may occur at the age. of thirty, or 
I'ven before. 

Prognosis. —Erognosis is «*xtrenicly bad, 
ev«5n when the disease is treated at an (‘arly 
.;tage. Kecurrence in tlui tongue, after ujiera- 
lion is unusual, but the coinpleti? removal of 
the infected lymphatics is extr(‘m<*ly dillicult, 
and hence only too oftc*n the. ojjeration is 
followed by the appearance of deep-seated 
growths in th«5 neck. L)eath is eommonly dutj 
to chronic septic absorption and exhaustion, 
but occasionally to sej)tic broin IiO'pin*unionia 
or to secondary haJinorrhage from the lingual 
or one of the large arteries of the. neck. 
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Treatment* — ^The treatment is removal of nerve may be damaged by traumata, inflam- 
the growth with the affected half of the tongue matory foci, and tumours, 
and of the l3rmphatic glands as soon as the dis- The symptoms of a unilateral atrophic palsy 
ease is recognized. The tongue is best removed are slight ; there may be a slight disturbance of 
by Whitehead’s method. It is split in the mid> articulation and some difficulty in collecting 
line with scissors, and after the mucous mem- food from the cheek of the same side. While 
brane of the floor of tlie mouth has been in the mouth the palsied side stands higher, and 
divided and the lingual artery secured, the when protruded the tongue deviates and its tip 
affected half is cut across well behind the is often curved towards the affected side. A& 
growth. Any bleeding vessels are secured and atrophy supervenes, the mucous membrane that 
the raw surface is diminished by a few catgut covers it becomes puckered and wrinkled, and 
sutures. The site of the growth may render fibrillation may be observed, 
division of the jaw or cheek neccissary for its BUcUeral atrophic palsy occurs chiefly as a 
satisfactory exjwsurc. The glands arc removed part of chronic bulbar paralysis ; articulation 
by a (jurved incision extending from the sym- is impaired, mastication becomes difficult, as 
])hysis to just behind the angle of the jaw ; a tbe tongue cannot keep the food between the 
second incision extends from this along the jaws, and swallowing is affected, as it cannot 
sterno-mastoid. lly turning back the skin a bring the bolus promptly back to the pharynx, 
free exjiosure of the submaxillary and carotid Sensation and taste are undisturbed, 
triangles is obtained. The submaxillary sali- Supranuclear lesions produce a spastui x>&^‘csis 
vary and lymjdiatic glands are nmioved, as without wasting and fibrillation ; when uni- 
well as the glands in front of the carotid sheath, lateral it is generally part of a hemiplegia. 
The operation is a severe one. Intratracheal Bilateral s])astic wealmess is found in pseudo- 
aufiBsthesia prevents respiratory obstruction bulbar paralysis ; it produces disturbances of 
during the operation and diminishes the lia- ai*ticulation, mastication, and deglutition, 
bility to inLalatioii pneumonia By sonic it Holmes. 

18 advised that tlie ojieration should be done 

in two stages at an interval of ten to four- TOlMQUEi SYPHILIS OF. — Primary, 
teen days, but opinions differ as to which secondary, and tertiary lesions on the tongue 
should bo done first. WIkui both tongue and may all occur in the acquired disease ; the last 
glands are ojicrated upon at the same sitting, two also in the congenital, 
the glands should be removed first, ns A primary sore is rare ; it usually occurs in 
the lingual artery can then be secured be- men, on the anterior part of the tongue. It 
fore the tongue is divided. Tlie cliief ob- begins as a papule, which increases in size and 
jection to the two-stage method is that the becomes indurated and ulcerated. There is 
patient may refuse the secjond o])criition — considerable and painful enlargement of the 
hence the jihvsieal condition and determiua- lymjihatic glands. 

lion of the patient have both to be taken into Secondary lesions arc common. Mucous 
account. patches, small greyish areas of sodden and 

When the disease of iJie tongue is extensive heajied-up epithelium, associated' with similar 
and complete removal doubtful, diathermy lesions on the mucous membranes of the cheeks 

(q.v.) may be employed with benefit in some and li})s, arc frequently seen. Small papules 

cases. If the disease is recurrent or inoperable, and sujicrficial but painful ulcers may also 
radium or X-rays may be tried, or injections of occur. Usually there are carious teeth with 
collosol selenium, though usually with little oral sepsis ; secondary manifestations will also 
effect. In these liojieless eases ojiium will be be foimd elsewhere. 

required to give the patient some relief. The following tertiary lesions are often met 

PuiLir Tuknek. with, either singly or combined : ( 1 ) Chronic 
superficial glossitis, an insidious and chronic 
tongue, paralysis of. — A ll the inus- inllainmation of the mucous and submucous 
cles of the tongue are 8 up})lied by the hypo- layers, as the result of which white patches, 

glossal nerves, and those of tlie same side arc of irregular shape and varying extent, known 

paralysed and atrophy when any lesion injures as leucojdakia, and due to thickening of the 
either the one nerve or its nucleus. The nucleus epithelium, are produced. These may be 
may be involved in poliomyelitis, syringomyelia thick, horny, and warty, and are then known 
and other local lesions of the bulb, and the as ichthyosis linguas. Elsewhere the papillsB 
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and mucous membrane may gradually be 
destroyed, and replaced by thin scar tissue 
giving a characteristic red glazed appearance. 

(2) Chronic parenchymaUms glossitis terminating 
in fibrosis and contraction, with the production 
of irregular ridges and fissures. This and the 
previous form often coexist. The tongue is pain- 
ful, tender, and easily irritated even by food. 

(3) Gum^nata may be single or multiple. They 
appear as painless clastic swellings in the mus- 
cular tissue on the dorsum, and are liable to 
break down and form (4) gummatom ulcers, 
round or irregular in shape, deep, with a 
sloughy base and foul discharge. Induration 
is sliglit, and there is little or no pain. 

Diagnosis. — Syphilitic lesions may be dilli- 
cult to diagnose. With a prunary sore the 
rapid enlargement of lymphatic glands is sug- 
gestive, and the histological examination of 
scrapings for the spironema, or the appearance 
of secondaries, should be conclusive. Secon- 
dary lesions usually present no difliculty, but 
a tertiary lesion may closely resemble epithe- 
lioma or, occasionally, tuberculous ulceration. 
A Wasser inarm reaction and, in doubtful cas(»s, 
histological examination of an excised portion 
will clear up the diagnosis. 

Prognosis. — ^While efficient treatment may 
lead to the complete absorption of a gumma, 
it must be remembered that the scarring of 
tertiary lesions is permanent and that epi- 
thelioma so frequently develops in these, that 
they are recognized as “ pre-cancerous ” con- 
ditions. 

Treatment.— In all stages tlie treatment is 
essentially that of syphilis (q.v.). In addi- 
tion, attention should be directed to over- 
rooming oral sepsis hy the extraction of carious 
teeth and the use of antiseptic mouth-washes. 
Owing to their liability to the development of 
epithelioma, tertiary lesions, if of suspicious 
appearance, may, if localized, be excised. 

rniup Turnkk. 

TONQUE, TUBERCULOSIS OF.— An mi- 

coiiimon disease, usually occurring be,tween 
the ages of 20 and 30, and x>Tactically always 
secondary to tuberculous disease of the 
lungs and larynx. Lupus of the tongue is 
also occasionally seen with lupus of the face 
or nose. 

Symptomatology. — Lingual tuberculosis 
may begin as a tuberculous nodule whicJi 
breaks down, or ulceration may be the first 
lesion. One or more ulcers may be present, 
and the usual site is on the dorsum near the 
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tip. It may also occur in the lymphoid 
tissue in front of the epiglottis, and occasion- 
ally on the lateral margin of the tongue. 
A typical tuberculous ulcer has an irregular 
outline with well-defined edges and a jiale 
sloughy base with muco-purulent discharge. 
It is at first a superficial erosion, but later 
extends more deeply ; there is little or no 
induration to be noted, and the movements 
of the tongue are not impaired. At the side 
of the tongue a tuberculous lesion may ap- 
pear as a crack or fissure with liard edges, 
closely resembling an epitholiomatous or a 
dental ulcer. 

The ulceration is extremely painful and, 
with the accompanying disease of the larynx, 
may render swallowing almost impossible. The 
patient is weak and wasted. The cervical 
glands arc usually not enlarged. 

Diagnosis. — Tuberculosis may have to be 
diagnosed from epithebomatous or syphilitic 
ulceration. 'J’he existences of tuberculous dis- 
ease elsewhere and, in doubtful cases, the his- 
tological examination of an excised portion of 
the ulcer, will clear up the diagnosis. 

Prognosis. — ^The prognosis is unfavour- 
able. it is difficult to get the ulcers to heal, 
and when there is advanced disease of the 
larynx the additional pain and interhirenec 
with nutrition may hasten the fatal termin- 
ation. 

Treatment. — llarely, when the local con- 
dition is favom*able, and there is Jio advanced 
disease elsewhere, coin]»lete excision of the 
ulcer with suture of the w 'uud may be jios- 
sible. In other cases, after the apj)lication of 
eiicaine, the ulcer may bo scrajwfl and treated 
with pujc carbolic, acid. (Jencrally, ])alliative 
treatment ojily is feasible. 'J'o relieve pain 
the ulcerated surface* may be jiainted ov«t daily 
with 20-per-cent, lactic sieid, followed by aj)- 
plicutions of orthoform ; solutions of cu(;airie 
may also be used. Carious teeth sliould be* 
extracted, and the inoutli kept clean with 
a suitable antiseptic wash. Seve»re pain Jiui}' 
call fur division of llie lingual nerve. The* 
general treatment fur tuberculosis should also 
! c curried out. Turxkk. 

TONQUE, ULCERATION OF.~Tli<- more 
important fe>rms of ulceration of the temgue 
are syphilitic^ tuberculous, ejniheliomalous, ajjd 
fiuwnalic. The*, first tJiree* are coiisidereel in 
jireceding articles. 

Traumatic ulceration is conimonly etaused by 
a curious tooth or an ill-fitting plate, and hence 
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is usually known as a dental ulcer. It generally 
occurs on the margin of the tongue opposite 
the tooth which has caused it. At first there 
is an abrasion, which, if not treated, becomes 
a definite painful ulcer with inflamed edges and 
a sloughy base. It may persist for many weeks, 
becoming an indolent sore with hard, firm 
margin. Mobility may bo slightly impaired, 
salivation increased, and the lymphatic glands 
enlarged. The ulcer now resembles an epithe- 
lioma, or that form of tuberculous disease 
whicli appears as an indolent fissure at the 
side of the tongue. If the nature of the ulcer 
is doubtful, a portion should be excised for 
histological examination. 

Treatmevt consists in the removal of the 
cause, the cleansing of the mouth by anti- 
He])iic washes, and some unirritating ap])li- 
cation sucli as glycerinum acidi borici. In 
n*cont cases this soon proves successful, but 
old-standing (*ases are intractable. In them 
llie ulcer may be touched with chromic acid 
or silv(»r nitrate*, but these must be used 
with caution lest the irritation determim* 
tlic developmeiil of epithelioma. When the 
nature of the ulcer is uncertain, it should 
be* excised. 

The view of the fra man occasionally seen in 
children with severe whoo])ing-cough is a variety 
of traumatic ulcer. 

lhjf<pe])tic vlcerft arc usually multiple. They 
are small, painful, and suporficial, occurring 
on the dorsum and sides, and generally asso- 
ciated with similar lesions on the lips and 
c'hoeks ; though they may possibly be in- 
flamed, induration is absent. They occur in 
patients suffering from gastric disturbances, 
and treatment of the cause and the use of 
mouth-waslies soon leads, as a rule, to their 
disai»j)caranee. 

Vle«M-ation oeeurs as a part, of mercunal 
stonmtilis. The ulcers are multiple and shallow, 
and are also seen on the gums and buceal 
mucous membrane. Treatment consists in the 
removal of the cause and the use of mouth- 
washes of hydrogen jieroxide or potassium i>er- 
inangannto. Patients taking mercury should 
always attend carefully to the cleanliness of 
the mouth. 

Vicerativc sfo)natitiis in children may produce 
ulcers on the tongue ns well as on the mucous 
membrane of the mouth. They arc generally 
due to neglect, and clear up with antiseptic 
washes and general treatment. 

Herpes of the tongue may give rise to small 
superficial ulcers. Philip Turner. 


TONQUE-TIE. — In this condition the free* 
num of the tongue is so short congenitally 
that the tip of the organ is tied down and is 
not capable of protrusion. It is an exceedingly 
rare abnormality, although parents frequently 
bring tbeir children to the doctor for this sup- 
])osed defect. Often there is no abnormality 
at all except that the child is late in learning 
to speak. Should a true case of tongue-tie 
be met with, it is a simple matter to snip 
the fr»num, thereby releasing the tongue for 
normal movement. ' q Pannett. 

TONSILLITIS, ACUTE.— This variety of 
tonsillitis occurs in four forms : (1) Simple 
or (Catarrhal ; (2) Lacunar or Follicular ; (3) 
Parenchymatous; (4) Ulcerative. 

Etiology. — The etiological factors are the 
same for the four types, and will therefore be 
considered together. It usually occurs be- 
twc‘en the ages of 6 and 30, and is most 
cotniiion in spring and autumn, and in pr'riods 
of drought. One attack predisposes to another. 

Predisposing canses: 

1. All conditions tending to lower the 

vitality of the individual, c.g. bad 
conditions of living, overwork, anaemia, 
exposure to wet and cold. 

2. Septic, disorders of the mouth, teeth, 

pharynx, and nose. 

3. Frequently influenza, and less com- 

monly scarlet fever and measles. 

4. After operations on the nose or throat, 

when much sponging of the pharynx 
has had to be done. 

5. WJien the tonsils have been incom- 

pletely removed. 

Exciting causes : 

Infection with a definite organism, esp(;ci- 
ally titrepiocAHxus pyogenes. 

Pathology. 1. Simple tonsillitis. — The 
mucous membrane of the tonsil becomes in- 
flamed and the superficial vessels are dilated. 
The condition is usually bilateral, the mucous 
membrane of the nose and pharynx being 
frequently affected. 

2. Lacunar or follicular tonsillitis. — This is 
generally bilateral, the pharyngeal mucous 
membrane being also involved in the inflamma- 
tion. The crypts become filled with an inflam- 
matory exudation consisting of epithelial debris, 
leucoc}iies, and micro-organisms, and present on 
the surface of the tonsil as yellow spots. These 
may coalesce, forming a false membrane. 

3. Parenchymatous tonsillitis usually starts 
ill one tonsil, although the other commonly 
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follows suit within 24-48 hours. The tonsil 
is much congested and inflamed ; the blood- 
vessels become dilated, leading to an inflamma- 
tory exudate into the parenchyma and into 
the crypts ; hence the general enlargement of 
the tonsil, which may project out from between 
the pillars. 

4. Ulcerative tonsillitis. — ^This is a rarer type. 
There may be one or more oval shallow ulcers 
covered with a greyish slough. The tonsil 
itself is neither swollen nor greatly inflamed. 
Many of these cases are examjflos of Vincent’s 
angina — the result of an infection with special 
fusiform bacilli and spirilla. There arc a 
number of ulcers covered with dirty, whitish 
sloughs; these coalesce into a pseudo-mcin- 
brane closely resembling that of diphtheria. 
(See also Vol. I., p. 148.) 

Symptoms. — These vary to a certain ex- 
tent with the type, being mildest in the simph' 
catarrhal, and severest in the acut(i panmcliy- 
matous and ulcerative types. There is usually 
a preliminary period of malaise, with a feeling 
of chilliness and possibly a rigor, and there 
may be acconij>anying pains in the back, 
limbs, and joints. The temj)erature rises to 
102^-104*' F., the pulse becomes rapid, full, and 
bounding. Locally, at the outset, there is a 
feeling of discomfort in the throat which rapidly 
increases to pain, radiating up to the ear, and 
especially severe in swallowing. In bad cases 
the |)ationt is unable to take any nourishment, 
the jaws becoim* partially fixed, the licad is 
held rigid, and the voice becomes thick and 
smothered. 

Diagnosis. -In tliis there is little diill- 
culty. except to distinguish the. acute lacunar 
form, when* there has been a coalescence of 
the exudate into one pseudo-meiiibrane, fr<»in 
Vincent’s angina and diplitheria. In aeut(» 
lacunar tonsillitis, as against diphtheria, the 
disease is more ra]>id in its onset, is bilateral 
as a rule, is more painful, and there is a high(»r 
temi)erature. The urine is loaded with urates, 
whereas in diphtlieria the urine is albuminous, 
and there is an absence of knee-jerks. Locally, 
the membrane is usually limited to the ton- 
sillar area, wlioroas in diplitheria it spreads 
on to the pillars, soft palate, and uvula. Cul- 
ture shows the jiresenee of the Klebs-Lofller 
bacillus in diphtheria. In VincenVs angina 
the patient has comparatively little pain, nor 
is there the same gen<*ral disturbance as in the 
other two conditions, and the disease is usually 
unilateral. Bacteriological examination sho^^s 
the fusiform bacilli and spirilla. 
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Prognosis. — In uncomplicated cases the 
outlook is good, the usual period of illness 
being four to ten days. 

Complications. — In bad cases the follow- 
ing complications may be met witli : 

1 . Acute otitis media with rapid involvement 
of the mastoid antrum. 

2. Septiccemia, es]>ecially infecting joints, the 
endocardium and iiericardiurn. 

3. Cellulitis, spreading into the neck and 
involving the submax illary and cervical lym- 
phatic glands. 

Treatment. — 1. Prophylactic. — As one at- 
tack predisposes to anotlier, it is always ad- 
visable to establish a rigid iirophylaxis. Bt‘ptic 
<*onditions of mouth, teeth, and nasal cavities 
should be dealt witli, and hypertropliiod ton- 
, siis, especially if with crvjits, removi^d. 

2. General. — Put the patient to bed and give 
calomel 3-5 gr., followed in six hours by a 
saline. Nourishing fluids or semi-solids should 
be given every two hours. In ri^gard to drugs, 
tinct. ferri perchlor. 2-5-niin. doses in a toa- 
sjioonful of water hourly has a great repute, 
as also has the administration of quinine 
sulphate in b-gr. doses thri<*«» daily. If then? 
is much pain the combination oi salicylate of 
soda 10 gr. with phenazonum 3 gr. and l alTcino 
cit. 2 gr. every two hours for four dos(‘s, then 
four-hourly, is useful. 

3. Local. — In tlie very early stagij a ]>aint 
of menthol and guaiaeol, 20 gr. of each to tlui 
ounce of sweet almond oil, is useful, as is also 
silver nitrate, 30 gr. to one ounce, hut if after 
twenty-four hours the condition advances, it 
is better to abandon all paints. Warm a^ipli- 
catioiis to the neck arc comforting, and tlir 
])harynx should be steamed with the following : 

J</ Menthol ar. xi. 

Chlorof. ^i. 

Tr. benzoin, co. 5i. 

A tcospoonful to a pint of boiling water foi* 
inhalation. 

A tca8])oonful of bicarbonate of soda with 
two teaspoonfuls of sanitas to half a tumbler 
of liot water used in a spray every hoiii’ is 
scTviccable in keeping the jiarts (jlcan and giv(*.s 
consjd(»rable comfort to the patient. Hydrogen 
peroxide sprayed (warm) is also useful. When 
a culture from the exudate sliows a pn*])on- 
derance of streptococci an early injection of anti- 
streptococcic serum is undoubtedly benefic ial. 

Jn Vincent’s angina the part should be 
cleansed daily with 10-voL hydrogen peroxide, 
and tincture of iodine applied. 

J. CIay Fkexcu. 
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TONSILLITIS, OHRONIO.— There are two 
types of chronic tonsillitis : (1) Chronic Hyper- 
plastic, (2) Chronic Lacunar. 

1. Chronic Hyperplastic Tonsillitis 

Etiology. — The condition occurs chiefly in 
children, and has a tendency to run in families. 
It is almost invariably associated with the 
presence of adenoids. Among the exciting 
causes may be mentioned frequent colds and 
rhinitis, the exanthemata, and influenza. 

Pathology. — There is a considerable increase 
in the lymphoid tissue and also in the connec- 
tive-tissue stroma. Where the chief increase is 
in the lym])hoid tissue, the tonsil becomes 
enlarged, soft, and friable ; on the other hand, 
if the connective-tissue stroma is the chief 
object of increase, the tonsil becomes flbrous 
and lianl. Tliis latter type occurs in tuber- 
culous tonsils. 'J'he writer and Dr. Ernest 
yiiaw investigated the tonsils of 1,000 con- 
secutive cases at the CJrcat Northern Central 
Hospital, and found 3-8 j)er cent, of all cases 
to be tuberculous. The tonsils were invariably 
liard, small, and pale, never large and fleshy. 

The enlarged tonsils may be of such a size 
as to meet across the middle line ; or the en- 
larg(jmcnt may take jflace in the upper or 
lower parts. Various names liave been applied 
to these various enlargements. 

Symptoms. — As the enlarged tonsils arc 
usually accompanied by enlarged adenoids the 
symptoms are tliose of nasal obstruction. The 
mouth is kept constantly open, the child is a 
mouth-breather, and there may be associated 
d(»afness and enlarged cervical glands. There 
is a special liability to colds which lead to 
acute inflammation of the tonsils, and enlarged 
tonsils predispose to attacks of scarlet fever 
and dij)htheria. 

Diagnosis, prognosis, treatment.— Diag- 
nosis is usually easy, examination showing the 
enlarged tonsils. In adults, secondary syphilis 
must be diilerentiated. The prognosis is good 
Avith treatment which consists in removal of 
the tonsils. When there is a clironic enlarge- 
ment of the tonsil, wliether of the hyperplastic 
or lacunar variety, the only eflicacious treat- 
ment is total removal. This is done in one of 
two ways — (1) dissection enucleation, (2) enu- 
cleation by guillotine. The latter method is 
the one in general use and answers admirably ; 
the former should be reser\’ed for eases of 
deeply embedded tonsils, and Avheu there lias 
been a previous ojicrntion which has left the 
bases of the tonsils behind. The operations 


are considered in*moreydetail under Adenoids 
AND Tonsils, Operattox for Removal op. 

The chief danger in removal is haemorrhage, 
which is much more prone to occur in an 
adult tlian in a child. The best methods of 
j)reventing and dealing with it are : 

(1) Proper preparation of the patieivL. — ^Adults 
should be given calcium lactate in 10-gr. doses 
thrice daily for a week previous to operation. 

(2) Never operate on an inflamed tonsil . — 
This should be locally treated first. A paint 
of resorcin 40 gr. to an ounce of glycerin has 
been recommended for local application for 
some days before removal. 

(3) Do not use too sharp a guillotine. — A 
blunt instrument is much safer. 

If liBBrnorrhage occurs — 

(1) Apply direct pressure over the bleeding 
area with a gauze swab soaked in adrenalin 
J in 1,000. 

(2) Give morphine J-J gr., with lio gr. 
ergotin, hypodermically to an adult. 

(3) If the heemorrhage still continues, put a 
])ac.king into the cavity between the pillars 
and stitch these over it. Thi* packing must 
be removed in 24-48 hours. 

(4) A hypodermic injection of horse- or 
ox-serum is useful. 

2. Chronic Lacunar Tonsillitis 

A chronic inflammation of the tonsil accom- 
panied by accumulation of caseous plugs in 
the lacunae. 

Etiology. — The condition usually follows a 
series of attacks of the acute variety, and is 
also seen in connexion w'ith peritonsillitis and 
in septic conditions of the mouth and naso- 
phaiymgeal regions. 

Pathology. — The cliief changes occur in the 
cr}q>ts of the tonsils, which in themselves may 
not be enlarged. These cry jits are filled with a 
secretion which on inspection presents whitish- 
yellow points. The secretion consists of des- 
quamated epithelium, cholesterin, leucocytes, 
and micro-organisms. There is, as a rule, little 
surrounding inflammation. 

Diagnosis.— The only condition to be dif- 
ferentiated is keratosis. In this the secretion 
])oints are not confined to the tonsils, and are 
firmer, wliiter, and more difficult to remove. 

Symptoms.— The patient complains of a 
foul odour and taste, with a sensation of rough- 
ness and irritation of the tonsil, and occasional 
l)ain, especially on swallowing. 

Treatment. — The best treatment is total 
removal of the tonsil. Should this be refused. 
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the tonsil may be cocainized by spraying with 
10-per-cent, solution of the drug. Then clear 
out each crypt and inject into it a 10-per-cent, 
solution of silver nitrate, taking care not to 
allow any of this solution to run down the 
throat. j q^y Fuengh. 

toothache (see Dental Pain). 

TORTICOLLIS AND WRY-NECK. — 

There are several widely differing pathological 
processes which, in their incidence on the 
muscles of the neck, produ(;e clinical conditions 
not seldom c]ass(^d together unthinkingly as 
sfmsmodic torticollis ; but successful treatment 
dejicnds on the cle^r recognition of tlie different 
underlying morbid agents producing the con- 
ditions. Some cases of torticollis arc undoubt- 
edly benefited by operation, in others operation 
fails sinij)ly because the j)hyaician in charge 
of the case has failed to recognize the patho- 
genic. basis of the affection. 

The following classification, adapted from 
Cruchet, will be found of practical value - 

(1) Nanrahjic torticollis. --(Wresponding to 
the involuntary facial movements of trigeminal 
neuralgia - so-called tic douloureux— are in- 
voluntary neck movements in occipital neu- 
ralgia-neuralgic torticollis. With the onset 
of pain the neck movements appear ; they are 
at a maximum in juiroxysms of pain, and they 
disappear with the temporary subsidence of 
the neuralgia. The torticollic movements are 
either tonic or clonic ; they are certainly often 
slow, and inclined to be nwinly tonic. 

(2) ^'Professional torticollis. — This fonii of 
torticollis — an occupition neurosis lias been 
rather lost sight of, but it deserves nieiition ; 
it exactly resembles writer's crainj), and is in 
some instances actually associated with that 
condition. Jn a typical case the involuntary 
movements occur solely at the moment of 
execution of a given functional or occujjational 
act. It is said to be noticed mainly in cobblers, 
tailors, and paviours, but it has been seen in 
a number of other employments. Jh)th the 
neuralgic and the occu])ational variety may 
persist as a s])asmodic torticollis though the 
original cause be removed. 

(3) Paralytic torticollis. — Just as facial sjjasm 
may arise secondarily to a jMiripheral facial 
])alsy, so tortic'ollis, a s^msin of the neck 
muscles, may be secondary to a i)aralysis of 
those muscles. As a rule, following on a chill or 
exposure, the jmtient complains of a '' stiff 
neck,” and a little later notes that his head 


is tilted to one side. This attitude-torticollis 
becomes more pronounced when he is on his 
feet or walking, as the neck mus(Jes then 
have to support the head and any asymmetry 
is noticeable. Later still, s^iasmodic torticollis 
may develop on this prepared site. 

(4) Trm spasmodic torticollis. — Tliis variety 
is divided into idiopathic and symptomatic 
sub- varieties. The former is comparable to 
facial hemispasm, and its pathogeny is simi- 
larly obscure. The lesion is possibly in the per- 
ipheral nerves, and its nature neuritic. This 
variety is familiar. The contractions are 
tonic, clonic, or tonico-clonic ; they vary in 
intensity and duration and in the degree of 
accompanying ^Miin. Associated movements 
are common. The influence of the will on 
this condition is, as a rule, minimal, or nil. 
Jn the symptomatic sub- variety the torticollis 
(K'curs in the course of, or as a setpiel to, influ- 
enza, rheumatism, typhoid, diphtheria, etc. It 
may be an epileptic equivalent. 

(h) Rhythmic toriu'ollis is that form which 
occurs in the course of si)asmus nutans and 
analogous conditions, and is tlicrefon* a symp- 
tomatic variety. Under this heading are in- 
cluded rh}'thmical Jiiovements in idiots and 
epilejdics, the rhythmical to-and-fro tremors 
of the head in hysteria, etc. 

(G) Ties of the head and neel\ and so-called 
mental torticollis. Many cases of turtic-ollis arc 
obviously of the nature of tic (see I'jcs and 
I lAniT-Sl'ASMS). 

The treatment of neurahlc torticollis should 
be directed primarily to tlic neuralgic side. 
Hence recumrse should be had to the rem<*dies 
of j)roved value in neuralgia. Just as tic 
douloureux disappears when the concomitant 
facial neuralgia is relieved, so with the torti- 
collic inovtmients of o(;cipital neuralgia. Any 
of the great colh'ction of serviceable anodynes 
may be utilized. Local ay)plications of seda- 
tive galvanism, sedative massage, liniments, 
lotions, counter-i irritants, may be of value. 
Ah*.oholic injections at painful |)oints over the 
occipital iKsrves may have to be employed. 

As for (HTiffstthnal tortif:ollis\ the jMitient 
must give up the work which necessitates 
the movements concerned, as a preliminary 
to further treatment. This is essentially the 
same as in occu|)ation neurosis (.see NEuruiSKS, 
Occupation). 

In jmralytic torlicollisy st dative galvanism 
may be found advantageous. 

For true spasmodic torticollis^ massage to 
the weaker neck mu.s<4cs, galvanism, and re- 
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siative excrc.iscs to strengthen them may be 
recommended. Sedatives arc sometimes of 
value, but oftener they completely fail. Best 
in bed, with the head immobilized between 
sandbags, or with the chin and head weighted 
by an extension aj)paratus, may be tried. 
Sometimes suBj)ension is distinctly useful. 
Alcoholic injection of the motor nerves con- 
cerned might conceivably helj), but I am not 
aware whether this suggestion has ever been 
acted on. In the last resort a complete Keene- 
Stirling operation — section of the stemo-mas- 
toid nerve supply on one side and of the 
j)Osterior primary divisions of the upi)er three 
or four cervical nerves on the other — may be 
necessary. In some cases the result is un- 
doiibtxidly good. 

I'he treatment of syrnplomatic spasmodic 
forficollis and of rhythmical torticollis is that 
of the underlying condition. 

For tr(‘atment of torticollis-tic, see Tics ajcd 
llAUlT-SrASMS. g A. KlNNIEK WlLSOX. 

TOXINS {sec Pathology, Chemical, Modern 
Developments of). 

TRACHOMA (sec CoNJCNCTiviTfs). 

TRANSFUSION.-^Transfusion of blood has 
received a good deal of attention during the 
last d<*cade and was (‘xteiisivcly used with 
satisfactory results during the War. It has 
most frequently bc(‘n em])loyed for unamiia 
lesulting from severe hwmorrhage, but it is 
also sometimes beneficial in other varieties 
of aiunmia, es})ecially in pernicious anaemia. 
Other indications are shock, spontaneous 
heemorrhage (e.g. the haemorrhagic disease of 
the new-born, purpura), toxaemias, especially 
those of pregnancy, and acute infections. 

The effect of transfusion is two-fold — replace- 
ment of blood and stimulation of bone-marrow. 
The first of these is clearly of greater conse- 
quence when transfusion is employed for loss 
of blood from ha?morrJiugc ; and iu’ovision of 
missing blood elements may play a part, too, 
when certain spontaneous heDiuoirhages are 
being combated. Put the red cells transfused 
remain at most for no more than ten days, so 
that in those ana?mias where blood is being 
raiadly hsemolysed or inadequately produced, 
no lasting good results can be expected unless 
reaction of the bone-marrow follows. In toxae- 
mias and infections the rationale of trans- 
fusion may be the injection of a healthy or 
immune serum, and may thus be of the nature 
of passive immunization. In shock the object 


aimed at is the increase in the amount of the 
circulating blood. 

Selection of the donor. — Whatever the 
method employed, the donor must bo selected 
carefully. He must be healthy, his blood 
should be examined for blood parasites, notably 
malaria, and if time permits, a negative 
Wassermann reaction should be obtained. The 
scrum of the donor should not agglutinate the 
corpuscles of the patient, nor should the serum 
of tbe patient agglutinate the corpuscles of 
the donor, and only if the two bloods are 
found to be compatible should transfusion be 
proceeded with. (For the grouping of bloods in 
this regard, and tests to be employed, see 
Serological Diagnosis, p. 184.) In cases of 
emergency, when the testing is impracticable, 
a small preliminary transfusion should be done 
half an hour before, so that any gross incom- 
Xjatibility may be recognized. 

Methods. — The methods which have been 
employed are thus classiffed by Stansfeld : — 

1. Direct: By anastomosis of vessels, with or 

without a cannula. 

2. Indirect : 

i. By the use of a S 3 rringe. 

(a) Syringe transferred from needle in 
vein of donor to needle in vein of 
re(?ij)ient. 

(h) Syringe Avith two-way tap leading 
to veins of donor and recipient. 

ii. By the use of a receiver. 

(a) With i)araffin lining. 

{b) Witii the addition of an anti- 
(;oagulant. 

1 . Th(» direct method has the advantage that 
the danger of clotting is slight and the blood is 
not exx)osed to the air, but it requires consider- 
able surgical skill and the amount transfused 
(*annot be determined. Moreover, it is not 
practicable if several transfusions are required, 
it is becoming largely sux)crscded by indirect 
transfusion. 

2. Indirect method. — i. The needles in the 
syringe method may be replaced by cannul®. 
Jn the better of the two methods a needle or 
cannula is inserted into the median cex)halic or 
median basilic vein of the donor and another 
into the coriesj)onding vein of the recipient, 
and blood is transferred from one to the other 
by record syringes of 20 c.c. cai)acity worked in 
series. The syringes and cannulse or needles 
are previously sterilized and lubricated by 
drawing liquid paraffin through them, and 
between successive injections a small amount of 
normal saline is forced through the needles or 
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cannulsB to wasli them free of blood. This 
method is a good one, but requires two opera- 
tors, assistants, and a large number of expen- 
sive syringes. 

ii. (a) The paraffined-giass container which 
has been most used is the Kimpton tube ; it 
requires elaborate precautions, coagulation is 
apt to occur, and there appear to be no advan- 
tages over tlio method about to be described. 

(b) The anticoagulant commonly employed 
is citrate of soda ; its introduction has rendered 
blood transfusion a comparatively simple 
procedure. Into a sterilized glass receptacle 
graduated to 500 c.c. are introduced about 
60 c.c. of sterile 2-j)er“cent. sodium citrate 
solution in normal saline. After the donor's 
arm has been constricted a hollow needle is 
inserted into an elbow vein, and the blood is 
allowed to flow into the (‘itrate solution, which 
is stiiTcd with a glass rod to ensure thorough 
mixing, until the 500 c.c. mark is reached. The 
citrated blood is then strained through sterile 
gauze to remove the froth and introduced 
slowly into tin* recipient’s vein by an ordinary 
saline infusion apparatus. The container may 
be kept warm by standing it in warm water. If 
smaller amounts of blood are to be transfused 
the proportion is easily adjusted ; thus if 250 c.c. 
is the amount decided upon, only 30 c.c. of the 
citrate .solution is used, and blood is run into 
the container up to the 250 mark. If more 
than 5(X) c.c. is to be used a second receiver 
should be enii>loyed, the first standing in warm 
water until j’cquired. 

Dosage. — The optimum dosage has still to 
be determined, but where stimulation of bone- 
marrow is the end in view, several small 
transfusions of say 250 c.c. are probably to be 
preferred to one larger one. In hajinorrliage 
larger amounts coiiifiarable to the amount lost 
arc indicated. In cases of spontaneous lioemor- 
ihage such small quantities as 20 c.c. have 
proved beneficial. 

Most of the ill-effects recorded are ascribable 
to isohaemolysis, but, even when the donor has 
been scrupulously attended to, febrile nwetions 
occur in about 25 per cent, of transfusions and 
rigors in about 10 per cent. Giddiness, buzzing 
in the head, cramps, vomiting, faintness, and 
pain in the back sometimes follow. 

Fredekick Lanomead. 

TRANSILLUMINATION (see Sieuses, 
Accessory Air, Diseases of, p. 200). 

TRAUMATIC HYSTERIA (see Neuroses, 
Traumatic). 


TRAUMATIC INSANITY (see CoNFU- 
sioNAL Insanity). 

TRAUMATIC NEUROSES (see Neu- 
roses, Traumatic), 

TREMOR (see Athetosis and Tremor). 

TRENCH FEVER. - A specific infectious 
fever characterized by ])ains, a peculiar type of 
pyrexia, frequent splenic enlargement, rash, 
prolonged course and slow convalescence. The 
disease was first recognized among trooj)s in the 
Great War. 

The first cases in the British Army were 
described among front line troops in France in 
1915. Afterwards the disease became very 
prevalent throughout the Army areas in Franco 
and Bolgiinn, and made its a])pearance to a 
far smaller extent among the troops of the 
Eastern Expeditionary Forces. Gases have also 
oc<Mirred among the civilian poj)iilation. 

Etiology. Early exj)eriments demonstrated 
that the blood of a patient suffering from the. 
disease in an acute stage is infectivt*. Dried 
urinary deposits have beem proved to convey 
infection, and th(i sputum has been shown to be 
infective also. Two types of organisms have 
been described, but confirmatory evidimce is 
lacking. Tlie organisms described an*. : (a) 
Hpirochiles. Thc‘se have been dernonstrat(Kl 
by (\)les in blood-films from ex[)erlmeuta[ eases 
on the see.()nd day of tlie illness. 1’lie. presenee 
of sj)iro(*h rotes in earefully e.olleeted urines, 
es[)ecially about the fift(*.enf \ day of the dis<*a8e, 
has also been recorded, (b) A filter-passing 
anaerobic onianistn has b(‘c*n isolaUjd from the 
blood, iiiociiLatioii ex[>eriments with cultures 
of wdiic.h have reprodue(*d the disease, in the 
human subject. 

The chief vehicle of infection ha.s been shown 
eonclusivcly to be the body-louse. The virus 
is f)resent in the alimentary tract of the infected 
lousci, and can readily be conveyed by rubbing 
the crushed bwlies of suc.li lice, or their excreta, 
into the scarified skin. 'J’he bite of the* infected 
louse is non-infectiv(*. Th(i infection may also 
Iro conv(iycd by carriers, for the blood of 
individuals during the chronic stage of the 
diseast; has been shown to be infective many 
weeks after the onset of the original iihie.ss. 

Symptomatology* — Tin*, onset is sudden, 
wdth headache, gen(*ral malaise, prostration and 
sometimes fainting. Initial rigor is uncommon, 
and catarrhal syjiiptoms are abscjnt. Vomiting 
and diarrlicea may usher in the dis<3asc and 
persist for two or three days, and if there is 
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great abdominal pain and tenderness, append!- day may be absent. Th^y recur in bouts last- 
citis may be simulated. Cercbro-spinal symp- ing two or three nights, with intervals of a 
toms occur in a small proportion of cases, and few days. They are described as “ burning,” 
the classical picture of meningitis may be “ tearing,” or ” throbbing,” and may be asso- 
accuratcly copied. Lumbar puncture reveals dated with such great superficial tenderness 
slight rise in the pressure of the eerebro-spinal that the pressure of light bedclothes on the 
fluid, but no other abnormality. shins may be unbearable. 

Fever. — Two main types (mn clearly be The pain commences usually about 6 p.m., 
recognized — the long and the short, but inter- gets steadily worse till midnight, then slowly 
mediate forms are common. lno(;ulation ex- diminishes, and the patient is able to sleep, 
periments have shown tliat the types do not Next morning the pain has completely ceased, 
“ breed true,” but that the blood of a patient to recommence in the early evening, 
suffering from the long type may prcMluee the Alimentary ssrstem. — The tongue presents no 

short type of the disetase in another individual, constant feature, but a ]>e(;u]iar yellow glaze 

and vi(!e versa. is seen in some eases during the febrile stage 

The hmg tyjje iiroscnts the more striking and at the time of each relapse. Vomiting and 

picture ; the tem])crature rises rapidly to diarrhoea may oc(;ur at the onset of the dis- 

or 104° F., nunains about this level for twelve ease. Discomfort or even i>aiii may be felt in 

or soni(»tinH‘s twenty-four hours, and then falls the hypochondriac, regions, but no enlargement 

rapidly ; by the morning of the third day it of the liver can be detected, 
reaches normal. Thereafter the cliart is made Circulatory system.— One of the outstanding 
up of a succession of peaks, wliose bases lie features of th(^ disease is the slowness of the 
below the “ normal ” line, and extend over a jiulse in tiie acute stages. During the first 
j)eriod of three days ca(ih, and whose summits few days the i)ul8e-rate is increased in proi)or- 
occur at five-day intervals. Variation from tion to the rise of temperature. The slowing 
this may occur ; the intervals may be longer or apjwars usually at the time of the second re- 
shortcr. In the later stages such variation is lapse. Jt is not unusual to find a pulse^rate 
the rule, bui in the classicjal ease a sciries of four of 90, with a temperature of 104® F. Often, 
or five ])eaks aj)f)ears at regular five-day inter- especially in the ap 3 rrexial periods, the pulse- 
vals betwe<»n <*ach jjcak with a tendency to rate falls to CO, sometimes even lower. In the 
decrease in height throughout the scries. These later stages this slowing of the jmlse-ratc is 
arc followed by an irregular pyrexia which is rejilaced by an irritable quickening which may 
described under Chronic. Trench Fever (p. 357). pc‘rsist for several months. 

The ahori tyjK5 presents a picture coinjwsed of Slight changes arc found in the blood. In 
a raj)id rise, a course sustained with little the early stagers th(‘re is a slight increase in 
variation for three to five days, a rapid fall, large mononuclear cells and eosino])hils. In 
and absence of regular recurrence. The febrile the later stages slight secondary anaemia is 
stage may be much longer, even ten or twelve c‘omnion. Myocardial derangement is frequent, 
days. When it is shorter otlier conditions, but pericarditis and endocarditis do not occur, 
notably infections from the alimentary tract, Com})laints of chest-pain are rare during the 
may be incorrt'ctly classed in this grou]). acute stage of the disease. 

Fain.— The early headache, backache and The spleen.— Some enlargement is the rule, 
limb ])aius of the onset are of short duration. It occurred in 85 per cent, of a series of experi- 
They are followed later by the pains which are mental cases, but ordinary clinical records do 
characteristic of the disc^ase, and commence at not yield such a high proportion. The enlarge- 
the time of the second or third rise of teiii- ment is not constant in any given case ; it 
perature in the long type— after defervescence may vary from day to day, and there is a 
in the short. The pains are situated where tendency for the splenic volume to wax and 
large bones are suheutaneous, e.g. shin, knees, wane with the rise and fall of the tempera- 
ankles, elbows, ulna, or scapular spine ; they ture curve. In many cases the enlargement 
occur also in the large muscles ot the tliigh can only be detected by a scries of careful 
and loin. Tlie hands and feet arc not affected, examinations throughout the disease. When 
and the flexor surfaces of the limbs, with the palpable the organ is firm and not tender, 
exception of the }) 0 ])liteal space, usually escape. The enlargement may be recognized as early 
The i^aine are intermittent, of gradual onset and as the fifth day, and as late as the seventh 
slow relief, invariably worse at night, and by week. 
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Bespiratory ssnitem. — Trench fever does not 
affect the respiratory system. Should ante- 
cedent or coincident bronchitis be present, 
infection may be conveyed by mean^ of the 
sputum. 

Renal asrstem. — The coincidence of the 
pyrexia, shin-pains, and slow pulse of trench 
fever, with the oedema, breathlessness, severe 
albuminuria or hsematuria of acute nephritis 
is occasionally seen. The majority of trench- 
fever patients present no renal symptoms, but 
a considerable degree of albuminuria is not 
uncommon during the febrile stage. The iu- 
fectivity of the urine and the presence of 
spirochaetes have been alluded to. It is prob- 
able that the infccjtive agent may dam- 
age the kidn«?y during its excretion. When 
renal and tren(;h-fever symptoms occur to- 
gether the renal are usually the mor(i striking, 
and in many (;asea the trench fever is a relapse 
or a recurrence after a previous and often a 
mild attack. 

The skin.- -Sweating is usual, often juofuse. 
Rashes are common, and liave been observed 
much more frequently in experimental cases 
than in others ; one reason for this is the diffi- 
culty in recognizing slight rashes as a new 
phenomenon unless the skin has been known 
by careful i)reliminary observation to be healthy 
before the onset of the disease. Erjrthcmatoua, 
macular, and papular forms have been de- 
scribed. The papular form is the most com- 
mon ; it occurs as small pink pa})ules, not 
sharply defined from the surrounding skin, 
situati'd chiefly on the trunk and most often 
about the low^er thorax and upjier abdomen. 
The s])ots never occur on the face, even when 
the rash is profuse elsewhere. They come out 
early in the disease, sometimes as early as the 
second day, each spot lasting for tw(mty-four 
to forty-eight hours ; they appear in successive 
crops, and may be found at any time during 
the first four weeks. Urticaria is seen occa- 
sionally. Herpes is very rare. 

Nervous system. — Symptoms referable to the 
nervous system may occur at any stage of 
the disease. The meningeal tyjwi of onset has 
already been referred to. During the height of 
the disease and its convalescence, less definite 
symptoms are common. Headache, usually 
frontal, but sometimes occipital, is a common 
complaint, and its onset frequently heralds a 
recurrence of pyrexia. Sleeplessness is a serious 
and exhausting symptom. While the disease 
is at its height, this is due to pain and is re- 
lieved spontaneously when the jiain passes off, 


but during convalescence it is occasionally 
troublesome in spite of the absence of pain. 

Numbness and tingling of one or more limbs 
is often complained of. Hyperalgesia in the 
later stages is common, especially in the areas 
of the 8th cervical, 1st dorsal, 7th and 8th 
dorsal, and all the lumbar segments ; it may 

1) ersist for many weeks (Carmalt-Jones). Anal- 
gesia and anaesthesia in irregular areas about 
the legs and shoulders is very common in late 
stages. When cases are seen first at this stage 
the symptom may be of diagnostic importance. 

Chronic trench fever.— In a large proportion 
of cases recovery from an initial attack of 
trench fever is incomplete. The disease passes 
into a chronic form which may j)ersist for many 
months. This tendency appears to be as great 
in rases which were originally mild as in those 
which were severe. Its recognition is im- 
portant, for it affords a clue to the diagnosis 
of many otherwise obscure disabilities, and in 
army life has been responsible, for much sick- 
ness and invalidism. The manifestations of 
chronic tremdi fever fall into three main groups : 
cachectic, cardiac, myalgic. Tn the cachectic 
form the imticmt is anamiic, languid, sleeps 
badly, easily becomes breathless, has “ rheu- 
matic ” pains, and may show ansas of hyper- 
algesia or analgesia. The cardiac form pre- 
sents the familiar signs and symptoms of an 
irritable and tired Jieart — prsneordial or sub- 
Hcapidar pain, tenderness of skin or imisclo 
in corresponding areas, breathlessness, and in- 
stability of 2 )ulsc-ral*'. The myalgic form com- 
bines (jacliectic syinj^tot.is w'ith severe re- 
current 2 >idns in the limbs, brought on by 
exercise or exposure. In the recognition of 
chronic trenc^h fcv(ir the following points are 
im|>ortant : 

1. A history of a })revious acute attack, some- 
times mild and neglected. 

2. Tcmj)erature course,. Accurate, regular 
and frequent records will reveal a “ swinging ” 
but subnormal temperature. At times the 
ai)ex of the swing may rise for a few hours 
above the normal line, but usually remains 
subnormal, and unless accurately recorded, its 
characteristic appearance of a “ 2^^ tcm 2 )era- 
ture below the line ” is missed. 

3. The character of the p^ini its transient 
nature and nocturnal regularity. 

4. ParBBsthesia and analgesia are very com- 
mon many weeks after the original attack. 

5. Moderate enlargement of the spleen, 
which can often be detected by regular or re- 

2 ) eated examinations, is very important. It 
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may still occur several weeks after the original 
attack has apparently passed ofP. 

Diagnosis. — ^The typical attack of trench 
fever is so distinctive as to be self-evident. In 
the less typical forms the disease may in some 
particulars resemble malaria, relapsing fever, 
undulant (Malta) fever, or paratjrphoid. The 
three former can be recognized by blood- 
examination ; the distinction between trench 
fever and paratyphoid is sometimes very diffi- 
cult. The important points are indicated in 
the following table : — 

Trench Fever PARATvrnoiu 
Onaet Sudden Usually gradual. 

Bash irregular, early Appears on the 

or late seventh day 

Spleen Slight periodic Greater single 

enlargement enlargement 

Relapse Sudden, rc‘|>eaUd Gradual, single 

or absent 

Tovgut Not eharactt'ristic Usually typical 

Widal Negative I’ositive after 

seventh day 

Blood- Stt;rilo Speciiie organistn 

culture during first week. 

Treatment.’-No specific treatment is yet 
available. In the acute stages organic com- 
pounds of arsenic, colloidal metals, pharrnaco- 
panal and proprietary drugs have all been 
tried : the reports on their results are con- 
flicting and disappointing. Symptomatic treat- 
ment has to be substituted. In the acute 
stage relief is afforded by phenacetin (5 gr.) 
combined with caffeine citrate (6 gr.) ; pulv. 
ipecac, co. (15 gr.) ; tr. opii (15 min.) at G P.M., 
or omnopon (J c.c.) at 8 p.m. Sodium sali- 
cylate has no value ; aspirin has some effect. 
In the later stages the pains arc often relieved 
by a mixture containing vinum colchici (10 
min.) and pot. iod. (2 gr.), given three times a 
day for one or two weeks. Local apjdications, 
as hot or cold compresses, lot. plumbi evapo- 
rans, lin. A.13.C., or ung. menthol, sometimes 
give relief. 

Cardiac disabilities res})ond to graduated 
exercises, but till the temperature record be- 
comes steady the cause* of the embarrassment 
must be considered to be still at work, and 
exercises arc not indicated. Digitalis is un- 
necessary. Sundell. 

TRENCH FOOT. —A circulatory embarrass- 
ment of the lower extremities, which may 
proceed to stasis and gangrene of the feet. 

Etiology. — This condition was verj' com- 
mon in the early stages of the late War, 


and though it was not unknown in previous 
wars — ^for example, the Crimean campaign — ^it 
was not so frequently seen. Three factors are 
prominent in determining the onset — cold, 
damp, and pressure. Cold alone does not seem 
to be a sufficient cause. With extremely low 
temperatures frostbite occurs, but men who 
suffer from trench feet have usually not been 
exposed to a temperature so low as the freez- 
ing-point. Wet, muddy trenches, not frozen 
ground, conduce to this disorder. Men who 
move about freely are much less likely to 
suffer than the immobilized soldier on sentry 
duty. Constriction of the legs plays its part, 
and it is worthy of note that ordinary puttees 
contract to a cx)nsiderable extent when they 
become wet, and so have a strangulating effect 
uj)on the circulation. 

Trenc'h foot is not confined to war ; it is 
seen now and then in civil practice, and not 
only in vagrants who have lain out all night. 

Pathology. — The pathology is essentially 
that of frostliite, and the i)roccss lias been 
studied exjierimentally in animals. The arte- 
riole and capillary walls bear the brunt of the 
damage at first ; they becx)mc more permeable, 
and a fibrinous exudation is seen lining their 
w^alls and external to them. Neu rosis of the 
tissue-cells results. 

Symptoms. — The onset is gradual and the 
effect of the causal factors seems to some extent 
to be cumulative. Thus, during one stay in 
the trenches a man may suffer from some numb- 
ness and pallidity of his toes, from which he re- 
covers completely when his unit is withdrawn 
from the line ; yet so soon as lie returns to 
the trenches the condition reasserts itself, and 
now his feet appear to be more ^^llnerable to 
the baneful influences. After the numbness 
and pallor have lasted for a short time in one 
or more toes, swelling comes on. Then the 
affected parts assume a red, blotchy appear- 
ance. The circulation is obviously sluggish. 
As in other varieties of gangrene, the colour 
varies from pur[)lo, green, blue, to blac^k. Long 
before this stage, however, the patient com- 
plains of severe pain in his toes, fo tliat very 
often sleep is much interfered with. 

Course. — Recovery may take place when 
the j)at]iological process has not proceeded to 
the actual death of the tissues. The redness 
gradually goes, the swelling slowly subsides, 
and tlic foot returns to a normal state, though 
pain may be felt long after apparent objec- 
tive recovery Gangrene, when it occurs, may 
be of any degree. In the superficial forms 
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bliHters appear, and, breaking, leave ulcers 
which do not reach through the deep fascia. 
These sluggish ulcers, under appropriate treat- 
ment, will heal. In the more severe cases 
whole toes or even the anterior part of the 
foot (rarely more) die. The gangrene is 
usually dry, but may be of the moist variety. 
Two very serious complications which may 
arise must always be borne in mind t(‘tanu8 
and gas gangrene. 

Prevention. — Care of the feet is most 
imi)ortant. They should not be allowed to be- 
come wot. The boots should be waterproof 
and of ample size, so that two pairs of socks 
may be worn without subjecting the feet to 
dangerous pressure. By some it is recom- 
mended that between the two pairs of socks 
a third thin pair, made of oil silk, should lie 
worn. Ordinary cleanliness of the feet is 
important, and rubbing of the feet daily, when 
there is tlie opportimity, is a good prophy- 
lactic. routine to insist upon. Nothing should 
be allowed to constrict the leg, and putte.es 
might well be replaced by a simple legging 
wliie.h would allow more jilay to the muscjles. 
In the trenches movement may avert the on- 
S(*t. It is the man who stands for prolonged 
])(*riods in the mud who becomes affected. 

Treatment.- -When the dis<»ase has made 
its appearance, great care must be taken not 
to imjrease the troubh? by ill-advised treat- 
ment. Warmth must be ap]ilied to the parts 
very gradually. Indeed, at first an evaporating 
lotion is useful. The pati(*nt should lie warmly 
wrapped up. Gradually tejiid water may be 
used for bathing, and then warm wat(*r. This 
stage having been reached, daily massage with 
warm oil is indicated, or the paraffin treatment 
may be adopted. Every day for half an hour 
the feet arc kept in a molten paraflin batJi 
at G0° C, The melting-point of the paraffin 
should be 45® C. Afterwards tlic feet are 
wrayiped up in a layer of wool. 

If ulcers are pre.sent, every antiseptic pre- 
caution should be taken. The whole foot 
should be scrujmlously cleansed and enfolded 
in steril(‘ gauze;. A bath of 1 -per-cent, picrie; 
acid is well spoken of by some surgeons. Ul- 
cers and granulating surfaces should be dealt 
with as described in Wounds, Treatment op, 
and Ulceration. The paraffin treatment, as 
elescribed in Burns and Scalds, is also an 
ejffective method of treatment. 

When gangrene occurs the ordinary rules 
for the treatment of this condition hold good. 
Frequently only single toes need be amputated. 


TRICHINELUASIS 

When the front part of the foot is dead the 
best amputation is that of Syrae. Only when 
the gangrene is moist are higher amputations 
indicated. 

Every man with trench foot should receive 
prophylactic injections of antitetanic scrum. 

C. A. Pan nett. 

TRENCH NEPHRITIS {see Nephritis). 

TRICHIASIS {sec Eyelids, Affections of). 

TRICHINELLIASIS. — The disease caused 
by infection with the parasitic worm. Trichin- 
eUa {Trichina) spiralis (Owen). 

Lifeohittory of the parasite.-* The paia- 
site passes all three stages of its life-history, 
as adult, embryo, and encysted larva, in the 
human body. Tin; 
worms arc ingested 
in the larval condi- 
tion : their cyst- 
walls arc dissolved 
by the gastric juie(‘, 
and the libcraticd 
larvro ])ass into the 
i ntest i nc. Here rapid 
growth takes place*, 
and sexual maturity 
is attained in about 
two days. Both the 
sexes arc long and 
(jylindrical, the male 
being 1-5 inra., tlie 
female 1 *6 to 1 *8 
mm. in length. The 
anterior end in Ixit li 
sexes is ])ointed, 
and j)rovided with 
a small punctiferju 
mouth ; the poste- 
rior end in the male 
terminates bluntly 
and is provided witli 
two clasping organs, 
the yM;nis b e. i n g 
formed by eversion 
of the (‘loaca ; in 
the fernah; the pos- 
teriorendis rounded. 

(Fig. 96.) 

At this stage cop- 
ulation takes place 
and the male dies, but the female rapidly in- 
creases in size, reaching a length of 3 to 4 mm. 
Growth is due chiefly to development of the ova, 
which soon become embryos and fill the oviducts 



{After Jirum'pt.) 

O.O., OonituI «ij'( mn;.' ; Eiiil»r., i-in 
bryoH ; Ov , ovary ; T., 
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in four or five days after fertilization. The Bats, besides destroying and eating one another, 
young worms escape by the genital opening, also eat pieces of pork and ofEal given to the 
which is situated on the ventral aspect of the. pigs. The highest incidence of trichinclliasis 
worm about one-fifth of the distance from the thus occurs where this method of feeding pigs 
head to the tail. Embryos to the number of is prevalent. 

about 1,500 escape in gradually diniinislung Etiology Infection in man is caused by 
quantity for six or seven weeks, and then the eating some artic’le of food made from portions 
adult female dies. The embryos have a thick, of a pig containing the encysted larva, a con- 
rounded anterior extremity and taper to a fine dition in which the parasite is most resistant, 
point at the posterior end. They are ^K) to Dccomi) 08 ition of the meat, drying (smoking) 
100 fi in length by 0-6 fi in width. and pickling, high temperature and low tem- 

The minute worms at once make their way poiature oltcn fail to kill it. The larvse 
to the muscles of their host. Beaching the can rcsi&t a temperature of — 20° C. or H- 70° C. 
]ym})liatic circulation, they proceed to all The latter temperature is not reached in the 
parts of the body, many passing into the centre of a ham after six hours' boiling, so 
pleural, peritoneal, and j)ericardial cavities in that though thorough cooking will destroy 
search of striated muscle. I'hey may wander many parasites, it cannot be relied upon cn- 
for ten days before settling down, and during tircly to prevent infection, 
their journey they grow and develop to some Another point of importance is that some 
extent. j>arts of the pig are esjiecially likely to contain 

Once in a muscle, th«*y push tlieir way into cysts. Theses are the diaphragm, muscles of 
the interior of a muscle-fibre, and then begins the neck and (‘.ye, tlie intereostals, and, of the 
the stage of eneystment. The cyst is formed in large muscles, the parts nearest the tendons, 
part of chi tin secreted by the parasite, and is in Cysts also occiur in the connective tissues and 
jiart due to th(‘ inflammatory re.acti(3n of the in the wall of the intestine. Such parts are 
tissue of the host by which new connective all largely used in some countries to make 
tissue is formed, liy continuous rotatory up into sausages, whereas in others they are 
movements of the coiled larva ilu^ cyst is discarded. The habit of eating pickled or 
moulded to its final shape, which is like that sniok(‘d j)ork with little or no cooking is also 
of a lemon, oval with jwinted extremities. Th(‘ a very imj)oriant factor in human infection, 
encysted larva, about 1 mm. in hm^h and ()*()4 In man the disease is most often met with in 
min. in width, lies eoil(‘d spirally in the albu- Germany, Korth America, Holland, Denmark, 
niiiious fluid contents of the cyst. Thci cyst and Scandinavia. It is rare in Great Britain 
itself is about 01 mm. long by 0-25 mm. and France. 

broad. Occasionally two or even more larva* Symptoms. — The symptoms of trichinelli- 

are found in a single larger cyst. Compl(»te asis may roughly be divided into three stages, 
eneystment takc's place about 18 days after corresponding to the stages in the life-historj' 
infeeiion, and at this stage, if the cyst reach of the parasite : (1) The initial or gastro-intes- 
tlie stomach of another animal, the worm can tinal stage. (2) The stage of general infection, in 
devclo]) to sexual maturity in its new host, which myositis is a prominent feature. (3) The 
Unless this takes ]»lace the larva becomes quite stage of regression (eneystment of embryos), 
quiet and can live without further change for DilTc'rences in the syin 2 )toiiis depend very 
a very long period, ev(‘n twenty or thirty years, greatly on the severity of the infection. Slight 
at the end of which time it is still capable cases occur with symptoms so vague as to be 
of doveloj»ment. As time passes the cyst unrecognizable except in connexion with a 
gradually lH‘conu*s thicker, and cahdficatuui definite outbreak of the disease. In the absence 
may take j)lace. of this aid to diagnosis they are mistaken for 

The ])roj)er host of the tricliinella is un- dyspepsia, muscular rheumatism or even true 
doubtedly the rat, and in Germany and the rheumatism, the latter mistake arising because 
United States of America 8 to 10 per cent, the trichinellee are prone to attack the tendin- 
of these animals liarhour the parasite. The ous ends of muscles. 

tricliinella can develo]) in many other mam- First stage.— -In the more severe cases the 
iiials besides rats, the most important from the symptoms are pronounced, and in some respects 
human st^andpoiiit being the pig. Pigs become very characteristic. If many cysts have been 
infected by eating pork and swine offal con- swallowed, symptoms begin in twelve to twenty- 
taining cysts, and also by eating dead rats, four hours. There are vomiting, diarrheea, 
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paroxysms of severe abdominal pain, cramp in 
the limbs, and collapse with cold extremities. 
The tongue becomes furred and the breath 
offensive. The onset may be so acute as to 
cause a suspicion of cholera, and death occa- 
sionally occurs quite rapidly from collapse. In 
mother cases symptoms are much less severe, 
and there arc merel}^ a furred tongue, loss of 
api)etite, nausea, and diarrhoea or consti})ation. 
The intestinal symptoms continue alone for the 
6rst nine or ten days, and after that are ac- 
companied by those of the second stage, but 
they continue for several weeks, the diarrhoea 
finally giving place to an obstinate constipation. 
Two features of some diagnostic value occur, 
sometimes before the second stage is estab- 
lished. The first is a transient oedema of the 
eyelkls, with or without chemosis, which begins 
on the sixth to the eighth day, and lasts from 
three to five days, and the second is ])ain in 
the muscles, which precedes the invasion by 
the embryos. 

Second stage. — About the fifth day, ])ains 
due to actual muscular infection begin, and 
steadily become worse. Witli the myositis 
there is profuse sweating, oftim a(u;om])anied 
by a miliary eruption and follow<?d later by 
the formation of pustules. Tlui urine becomes 
diminished. Insomnia, delirium, and mental 
hebetude arc prominent, so that tin* case may 
resemble, typhoid. r(*ver, which begins in the 
first stage, often continues for three, five, or 
even six weeks. It is remittent or intermittent, 
with maxima of KM"" to F. 

About the fourth or fifth week a second 
adema aj)])ears and affects 90 per cent, of the 
cases of njoderate or considerable severity. It 
appears in the face, neck, limbs, and trunk, 
and may be extremci in degree. Polyuria 
may be j)resent, but in no case is there 
albuminuria. 

The muscles themselves become swollen, hard, 
and tender. Movement may become so agon- 
izing that the patient lies motionless, curled 
up with all the limbs partially flexed. The 
neck is stiff and, of the limb muscles, the bi- 
ceps and gastrocnemius are especially affected. 
Mastication, speech, and eye movements are 
very painful, and the muscles may be so in- 
flamed as to cause ax>houia and fixation of the 
eyeballs. The diaphragm and iutercostals arc 
generally the seat of severe myositis, and this 
is a source of danger to life. Kespiration be- 
comes difficult, dyspnoea with attacks like 
asthma supervening. Bronchitis and hypo- 
static congestion of the lungs are common. 


Death may take place from asphyxia due to 
myositis or from the j)ulmonaTy complications. 

Third stage. — The third stage is one of grad- 
ual subsidence of all the symptoms, due to 
death of the adult trichinella and encystment 
of the embryos. Wasting and a c‘achoctic (50ii- 
dition are very noticeable at this period. At 
the end of six or seven wrecks, convalescence is 
usually establislied. In very favourable cases 
it may begin at the end of the third week, 
or nuiy, on tln^ contrary, in bad ones be pro- 
tracted to the eighth or twelfth. Sometimes 
for years after an attack there may be mus- 
cular pains. 

Blood changes.- The ivd corpuscles are 
unaffected, but there is a leiieoeytosis often 
proportionate to the severity of the illness. 
In the very mild cases no increase is observed, 
but in average cases the leucocytes number 
about 15, (XK) j>cr c.min , and oft/on more in the 
worst cas(is. With this increase in leucocytes 
there is an increase in the ])ercentage of eosino- 
phils. The eosinophilia varies from 10 to 
80 jwr cent., averaging about .‘JO ]>er cent., and 
its intensity is a rough ind(‘X of the degree* of 
infection. Tlu*.se blood cliang(;s begin soon 
aft(‘.r the entrance of the parasites int«) the 
body, and continue until all the embryos are 
encapsulated. Positive results can thus be 
obtained from the blood i)ieture both early and 
late in the illness. 

Diagnosis.- As soon us the ])resence of an 
epidemic is established, eases of the disease* 
should be r(*cognized with comparative Ofise* ; 
but isolated cases are by Jio means easy to 
recognize <;arly, even when tlie disease is pre- 
valent, and extremely difficult when it is rare. 

Those with a very acute onsedi may reseunble 
cholera^ for though ediolera is a tropical disease 
and trichinelliasis a disease of the temperate 
zone, their ranges overlap. 

Lat(*r on Iriehinelliasis is very like It/plmuf 
feixr, but there is an absence of tin* lieadat'he 
so characteristic of the onset of the latter 
disease. The stiff-neck, gastn)-inte.stiiuil and 
mental syinjdoms may simulate it closely. 
Hose spots and enlargement of the spleen are 
absent, however, and the Widal reaction is 
negative. TJie muscular pains are. too severe 
for typhoid fever, and the early facial (edema 
is a valuable distinguishing fcatun?. The lilood 
pictures are quite different, even at an early 
stage, lcuco£>Gnia occurring in typhoid, and leu- 
coeytosis with eosin(Jphilia in trichinelliasis. 

From acute rJieumatism the disease should be 
rapidly separated by the fact that the swelling 
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and tenderness are not localized to the articular 
and periarticular tissues. 

From berihari it may be distinguished by the 
retention of the knee-jerks, and absence of 
ansBsthesia and of cardiac dilatation with mur- 
murs. Both diseases may occur in groups of 
cases, and in both there is extensive oedema 
with museular pains, tenderness, and dyspnoea. 

From arvfe nephritis the absence of blood, 
albumin, and casts in the urine is a sufficient 
differentiation. 

Jn doubtful cases, worms may be found in 
the stools, and a small j)iecc of the biceps near 
the Io\v(ir end may be examined, after removal 
with a harpoon or excision with a scalj)el, 
for encysted embryos. Pieces of the food 
suspected of conveying the infection should be 
examined, if they are available. Of all these 
})oints of differentiation the early and con- 
tinued eosinox)hilia is jicrhaps the most useful. 

Prognosis. — The prognosis depends on the 
severity of the infection, which varies much 
in different ej)idemic8. The average mortality 
is low, between 1 and 2 per cent. Severe 
initial symptoms j)oint to a lieavy infection, 
but the accompanying vomiting and diarrhoea 
remove many worms, and so do not lead to 
a correspondingly severe* second stage. In 
fact, ])ersistent diarrlnra is to 1 m*, regarded as 
of favourable import. Children very seldom 
die of the disease, and in them the ])rognosis is 
always more favourable than in adults. Death 
seldom occurs after the seventh week. 

Treatment. — Treatment must bo directed 
])rimarily to getting rid of as many adult 
trichinellBB as ])ossible. It will be remembered 
tliat every adult j)nKluc.es about 1,500 embryos, 
and that they continue to be liberated for 
S(»veral weeks. The gre^iter the number and 
the more raj)idly the adults are removed, the 
less severe the later stages of infection. No 
anthelmintic is knowm which can be relied 
u])on to kill tJje worms, though jtl-naphtliol, 
thymol, and oil of eucalyptus arc recommended 
hy some. The best treat ment is to give i)eriodic 
doses of calomel during the first four or five 
weeks. The dose must be large (10-20 gr.), 
to ensure free ]uirgation. If the patient is seen 
soon after eating meat which is found to be 
infected, an emetic should be given at once 
and calomel later. Once the embryos have 
reached the lymph-stream, no drug has any 
detrimental effect on their further development, 
and it is quite useless to give parasiticides for 
this purpose. 

Treatment during the second stage must be 


adapted to ameliorate special symptoms as 
they arise, and to keep up the general condi- 
tion, as in any other long-continued fever. 
For the pains, hot baths are beneficial. Acetyl- 
salicylic acid (aspirin) may alleviate them, but 
it is often necessary to resort to morphia. 
For the profuse sweats, atropine in a pill 
viW) or some other preparation of the 
alkaloid is most effective. 

Prophylazii. — Preventive measures are the 
most useful. To feed pigs on raw pork and 
offal is dangerous. All products derived from 
the pig should be cooked very thoroughly. In 
Germany, where neither of these precautions 
is taken, pieces of muscle from all daughtered 
pigs arc examined microscopically, and in- 
fected carcasses condemned, but in Great 
Britain pigs arc so rarely infected that this is 
unnecessary. j; ^ Cockayne. 

TRICHINOSIS (see Trichixelliasis). 

TRICHOPHYTOSIS (see Ringworm). 

TRICUSPID-VALVE DISEASE (^ee Val- 
vular Disease, Cjiuonic). 

TRIGEMINAL NERVE, PARALYSIS 

OF. — This nerve consists of a motor branch 
that sui)plics all the mus(*les of mastication, and 
a sensory portion that subserves sensibility on 
the anterior part of the scalp and tlie whole 
of the same side of the face. The motor root 
takes origin from a nucleus in the central grey 
matter at about the middle of the pons, while 
the sensory fibres, which spring from the cells 
of the (lasscrian ganglion, terminate in a col- 
umn of grey matter that extends from the 
middle*, of the pons to the second cervical seg- 
ment ('f the cord. Owing to this long intra- 
medullary course, pontine and bulbar lesions 
are very liable to produce sensory disturbances 
on the face. Tliese occasionally occur also in 
H}'Tingomyelia. The nerve may be damaged 
by meningitis at its origin from the pons, and 
by inflammatory lesions and tumours as it 
lies upon or passes through the base of the 
skull. Sarcoma of the middle fossa is a not 
infrequent cause. 

Disease of the sensory root or of its branches 
})roduces disturbances of sensation on the same 
side of the face, in a region varying vnth the 
fibres that are damaged. When the nerve is 
irritated by an inflammatory focus, by a com- 
pressing tumour or by a meningitis, the anes- 
thesia is usually preceded by sensations of 
numbness or of tingling, or by pain. It is 
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important to distinguish this pain from that 
of facial neuralgia. Its character is suggestive, 
as it is usually a continuous gnawing pain, 
while that of facial neuralgia is intermittent 
and sharp, stabbing or burning. Then neural- 
gia is not associated with anaesthesia or diminu- 
tion of sensibility, nor with absence of the 
comeal reflex, which is the most delicate sign 
of involvement of these sensory fibres. The 
buccal and nasal mucous membranes became 
insensitive too, and smell and taste may be 
lost or blunted on the same side owing to the 
trophic changes that occur here. The most 
important complication is inflammation of 
the cornea and keratitis, which may lead to 
destruction of the eye or permanently impair 
its sight. It is now generally rc.gard(*d as tlie 
direc.t result of anaesthesia of the eye wliich 
allows the cornea to be irritated by foreign 
bodies ; it does not develop wh(‘n tin* lids are 
sewn together or if the eye is kej)t covered. 
Herpes, due to inflammatory and other lesions 
of the Gasserian ganglion, is not uncommon ; it 
rarely 2 )roduces serious scarring, excej)t on the 
cornea. 

Legions of the motor branch paralyse the 
massoter, temporal, and pterygoid muscles on 
the same side ; mastication is (jonsequently 
difficult, and when the mouth is opened the 
jaw deviates towards the affected sid(\ Uni- 
lateral palsy docs not inconvenience the patient 
seriously, but bilateral weakness may make it 
impossible for him to chew solid food. 

Spasm of the masticatory muscles is dealt 
with in a separate article (A?ec Tkismus). 

Gokdon Holmes. 

TRIGEMINAL NEURALGIA (sec N eural- 
gia). 

TRIONAL POISONING {see Poisons and 
Poisoning). 

TRISMUS (Masticatory Spasm).— Most often 
trismus is an accompaniment of generalized 
convulsions. It is an early symptom in tetanus, 
though it may be preceded by spasm and 
rigidity in the neighbourhood of the infected 
wound. In tetanus neonatorum usually the 
first symptom noticed by the mother is the 
inability of the baby to take the breast. In 
strychnine poisoning the jaw muscles arc, as a 
rule, affected later than those of the bmbs. 
Trismus is met with sometimes in tetany and 
in hysteria. Dental caries and exposure to 
cold are occasional reflex causes, whilst it 
may be originated centrally by local disease 


in the neighbourhood of the motor nucleus of 
the fifth nerve. Impaction of a wisdom ” 
tooth is a not uncommon cause. It is generally 
supposed to act by causing spasm reflexly, but 
's more often due to actual inflammatory inva- 
sion of the temj)oral muscle. 

The teeth may be set close together or be 
separated by only a small interval, and the 
masticatory muscles stand out as firm bands. 
The spasm is often painful. Great difficulty 
may be experienced in administering food, 
which it may be necessary to give by a nasal 
lube. The treatment generally is that of the 
primary condition. LA.NtarEAi). 

TROCHLEAR PALSY (xcr Oiuitiialmo- 
rLE(UA). 

TROPICAL ABSCESS.- Suppurative hepa- 
titis, produced by tlie Amtrhi histohftica (see 
Dysentkhv, and prone to lead to the formation 
of one or more large collections of i)us, usually 
surrounded by dense fibrous walls. 

Geographical distribution. - Alt bough 
most frequently met with in tropical and sub- 
tropical climates, as in Southern Asia, Egypt, 
the Southern States of America, and all (joun- 
trica where amoebic dysentery is prevalent., it 
juay develop in cold climates in subjects who 
have previously suffered from anuebie colitis. 

Etiology.— ‘The causation of the disease, 
particularly its relation.ship to dysentery, lias 
been much disputed, but it is now established 
that it is always secondarv to animbic ulcera- 
tion of the large bowel. Not infreqmmtly, 
however, this is of a latent nature and has not 
caused any active*, dysenteric sym])tonis. 1 
have found evidence, either clinical or post 
mortem, of former dysentery in 95 ])er (ient. 
of liver abseM^sses. The amuflia* are constantly 
found in the walls of the abscess cavities, 
although they may be difficult to detect in 
pus remov<*d by the aspirator. 

The very great majority of the abscesses, 
including those in the "earliest stages, are fn*e 
from bacteria on first being opened. 

Alcohol, even in modcTat.c quantities, is a 
powerful i>redisposing cause of the disease. 

Patients under 20 years of ago arc rarely 
attacked, most of the cases occuriing in jier- 
sons between 21 and 50. Women arc remark- 
ably immune to the disease ; in only 2*7 ])cr 
cent, of natives and 4*4 per cent, of European 
cases in Calcutta hospitals were the patients 
of this sex. 

The disease is now common in natives m 
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India, although earlier writers found it to be 
rare, the modern increase ])robably being asso- 
ciated with the spread of alcoholic habits 
among the native races. 

Pathology.-— The amcebee invade the tribu- 
taries of the portal vein in the submucous coat 
of the large intestine and, reaching the liver 
by that route, produce in it lesions varying 
widely in their nature. In acute cases of 
amoebic dys(‘ntcry numerous abscesses, some 
very minute and containing only amcebse, may 
be found, but these prove fatal before local- 
izing symptoms, apart from a general acute 
hepatitis, become evident. In chronic or 
latent cases of amcebic colitis, one or more 
large abscesses may develop very insidiously 
and become surrounded by a well-defined 
fibrous wall, separating the abscess contents 
from surrounding healthy liver tissue and con- 
taining numerous animbse. In Calcutta, in a 
series of fatal cases, a singU^ large absc.css was 
found in half, two or more large onc^ in one- 
fourth, and multiple small abscesses in the re- 
maining fourth. If those cases which recovered 
are taken into account, the abscess was solitary 
in 70 ]»cr cent, of the total number. Of single 
liver abscesses, one sixth are in the left lobe 
and the remainder wholly or partly in the 
right. 

When a fibrous wall has developed, tlie cavity 
expands without further damaging the liver 
tissue, HO that 3-6 pints of pus may be present 
w'ithout more than a small frac.tion of the organ 
being destroyed, and complete recovery may 
ensue under i)ropcr treatment. If not de- 
tected! and suitably dealt with, the abscess may 
extend beyond the liver, most commonly 
through the diaphragm into the right lung, 
when it usually opens into a bronchus and 
discharges. The pericardium, pleural cavities, 
stomach, colon, and rarely the inferior vena 
cava or peritoneal cavity, may similarly be 
invaded. Supra- and perihepatic abscesses 
have also bc*en described, but these are nearly 
always formed originally within the liver 
substance, the outer wall of the cavity having 
merged with surrounding structures. Left-lobe 
abscesses often point in the epigastrium, and 
may be mistaken for suppuration within the 
abdominal wall. 

Symptomatology. —Although the onset is 
generally marked by fairly definite symptoms 
of hepatitis, it is very important to bear in 
mind that large collections of pus may form 
in the liver in a moat insidious manner, with 
no local Bymj)tom8 beyond slight enlargement 


of the organ, and even wioh no fever when 
the patient comes under observation. Indeed, 
an actual or relative leucocytosis may be the 
only clue to the true nature of the illness. In 
more acute cases it is often exceedingly diffi- 
cult to determine whether suppuration has 
or has not taken place. The decision is of 
great practical importance, as in the presup- 
])urative stage the disease can be cured easily 
and quickly, and dangerous abscess-formation 
averted, whilst exploratory puncture may re- 
sult, though very occasionally, in fatal internal 
lisemorrhage. 

The presnpimrative stage. — When the disease 
begins cbaracteristically wdth the symptoms of 
acute hej)atitis the liver is enlarged and very 
tender, and fever, usually of an intermittent 
but oc(;asionally of a remittent nature, may 
persist for several weeks in the absence of actual 
suppuration. The duration of the syni])toms in 
Euro})oan j)atients, w'ho come early und(^.r obser- 
vation, was over one montli before abscess- 
formation was detected in half the cases, whilst 
in 82 per cent, it was upwards of two wc»eks. 
Jjeucoeytosis, often without pronounced in- 
crease of the ])ro])ortion of the polynuclears, is 
a constant and useful sign at this stage. In a 
fair proj)ortion of cases then* are no definite 
symj)toms referable to the* liver, and only the 
discjovery of leucocjytosis in an ol)Scure fever 
enables the condition to be*, recognized early 
enough for abscess-formation to be jrevented. 

The suppurative stage.— The symptoms which 
are present after actual abscess-formation has 
taken place do not differ from those of the pre- 
su}>puTative stage as long as the abscess re- 
mains within the Bubstan(;e of the organ, and 
has not attained so large a size that it causes 
definite localizing signs. 

Until recently the only means of ascertaining 
if pus had collected in such cases was to per- 
form an exjdoratory puncture— a procedure 
which is not always so harmless as it is often 
thought to be. The discovery of the easy 
cure of the j)resuj)purative stage has largely 
removed this difficulty, for, in the absence of 
suppuration, the fever and the tenderness and 
enlargement of the liver rapidly subside under 
treatment, while the leucocytosis disappears. 
If the white corpuscles remain i)orsistently high 
after the acute symptoms have disappeared, a 
localized or encysted collection of pus, requiring 
removal by the aspirator, is probably present. 

Local symptoms.-^Native patients often come 
under observation at a late stage when local- 
izing symptoms may be quite evident ; these 
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Tary with the petition of the abscess. The 
commonest site is in the upper part of the right 
lobe just beneath the diaphragm. Pain in the 
right shoulder is then a fairly constant symp- 
tom, and the liver dullness is increased, mainly 
in an upward direction. X-rays are of great 
use in this connexion, for by them the dia- 
phragm is seen to be higher than normal and 
quite immovable on the right side, whilst a 
shadow may be evident at the base of the right 
lung, if the disease is spreading in that direc- 
tion. Increased density of the liver shadow in 
the position of the abscess may also be evident, 
but this by itself is not a very reliable sign. 
It must also be remembered that these X-ray 
appearances may be equally well marked in 
ammbic hej)atitis without actual suppuration, 
but in that case the specific treatment will 
rapidly resolve the condition, even after the lung 
is involved. When the lower part of the right 
lobe is affected the downward enlargement is 
very evident, while in left-lobe abscesses e])i- 
gastric swelling, sometimes with fluctuation, 
reveals the nature of the disease. Liver ab- 
scesses opening into internal organs other than 
the lung are rarely seen in these days of 
comparatively early operation. 

Diagnosis. — The princii)al points in the 
diagnosis have already been mentioned. In 
anaemic iiatients only a relative (over one white 
to 500 red cells) Instead of an a::tuai leiico- 
cytosis may be i)resent. In th(‘ absence of the 
localizing symptoms described above, the failure 
of the specific treatment to clear uji the symp- 
toms, and a persistent leucocytosis may be the 
only reliable indications of pus-formation. 
Exploratory i)uncture may then be em])loyed 
more sahily to locate the pus, and arrangements 
should be made to deal suitably with tlic abscess 
at the same time. 

Prognosis. — Am cubic liver abscess is now a 
preventable disease and he who allows it to 
develop through failure to recognize and treat 
adequately tlie early pTcsupj)urative stage, 
incurs a serious resjionsibility. 

When an abscc^ss has formed, the prognosis 
is serious, although it has been greatly im- 
proved by recent methods of treatment. The 
mortality was formerly about 60 per cent., 
and varied from over 70 p(*r cent, in right- 
lobe abscesses opened through the ribs to 
12 ])er cent, in small left-lobe abscesses 
pointing in the epigastrium. In abscesses 
opening through the lungs the death-rate was 
about 50 i>er cent., but such cases do remark- 
ably well under emetine treatment. By aspira- 


tion, together with treatment by ipecacuanha 
and emetine, the mortality has been lowered 
in a recent series of ovct 100 cases of all classes 
reported by Major E. 0. Thurston, I.M.S., to 
23 per cent. In the much less acute type met 
with in patients invalided to Hliirop the mor- 
tality is lower than in a series including very 
acute and frequently multiple ab8ee*S8es in the 
tropics. If more than one larger abscess be 
present the prognosis is very grave, uiul multi 
])le small ones arc nearly always fatal, but are 
se*ldom rec;ognizab!e during life. Under emetine 
treatment, hoAvever, it is jiossible* for niime'rniis 
t-mall amoebic abscesses to he eoinj)leteIy re- 
covered from : this e)ceurrod in a ])ationt in 
whom they were seen during life in the 
course of an abdominal section, and from 
whom pus containing anuebiv but no bacteria 
was withdrawn by a syringe. 

In hot danif) climates the open operation is 
almost inevitably followed by secondary in- 
fection through the air, which greatly retards 
the healing process, if the ]»atient survive the 
exhausting discharges. If sterility can be 
maintained by some form of syphon drainage, 
liealing is far more i‘a))id, anti the prognosis 
improved. 

During the ])resnj)purative stagtj the disease, 
as the writer has shown, can be, cut short by 
efficient treatment with the. sj)ecific remedy 
against ammbic infection ■ ipe(‘.a(‘uai)ha and its 
active principle, cmetiiic. 

Within the last few y(?ars tlie ])r(‘vah‘nee of 
amad)ie liver abscess among Eunipeans in 
(Calcutta a»)d in the Britisli Army in India 
lias been reduced from an average of 98 jier 
annum in the decade ending with 1907 to only 
fi per annum in a recent year, and the disease is 
fast becoming rare wherever correct treatment 
is carried out in the early stages. 

Treatment. At the present moment there 
is much diflerence of opinion regarding the 
treAtinent of amcubic abscess. Ihitil the last 
dee.adc the ojicn operation had long ]>een in 
vogue and had replaced aspiration. After 
liaviiig demonstrated that aimubic liver ab- 
scesses when first o])ened are almost invariably 
sterile as regards bacteria, but that secondary 
infection of the cavities prac.tically always 
ensues within a few days in the dami» germ- 
laden atmosphere of Bengal, and that weak 
quinine solutions rapidly kill the anueba', 1 
was encouraged to try repeated aspiration and 
injection of sterile quinine solutions into the 
abscess cavities. The specific action of ipe- 
cacuanha in amojbic dysentery, and its raiiid 
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curative effect in the presuppurative stage of 
amcebic hejmtitis, led me also to give this drug 
in all cases of liver abscess after aspiration. 
This combined treatment has reduced the 
mortality of liver abscess to one-third to one- 
fourth of its former rate. Still better results 
have been obtained with emetine, and many 
surgeons in Calcutta and elsewhere have given 
up the open operation in favour of aspiration 
and emetine treatment, except in special cases 
such as small pointing epigastric abscesses. 
Whenever possible, therefore, aspiration, which 
may sometimes be done under local ansesthesia, 
should be performed, and as much pus as 
possible removed. A grain of emetine in 
sterile solution may be injected cither into 
the absc(iss cavity or subcutaneously, and 
repeated daily. If ])us reaccumulates, this 
plan may be repeated once or twice, as even 
if drainage has eventually to bo resorted to, 
the cases do better for the preliminary asjnra- 
tions. If doubt arises as to whether the pus 
is re-formijig, a blood-count is of servicie, for if 
the leucoevtosis j)ersist, ]ms should again be 
sought for. Evem a liver abscess pointing 
in the epigastrium may be suc(‘essfully as- 
f)i rated a little to one side of the softened 
area of the skin. If pus still roaccumulates 
after two or three aspirations and a full 
course of emetine injections which have ex- 
tended over two or three weeks, the pus must 
be evacuated. 

When this has been done, sojiie fonn of 
siphon drainagtt best (mable.s the cavity to be 
kept steiile. A rubber tube may be inserted 
through a small incision. It should fit closely 
into the o])cning, and be carried into a bottle 
under the bed containing some antiseptic. The 
incision may be avoided by using the flexible 
sheathed trocar, devised by the writer, to 
aspirate the abscess, as it permits of siphon 
drainage through the sheath without removing 
it. Mauson has invented a large-sized trocar 
through which a drainage-tube is passed, 
which serves a similar purpose. Should the 
cavity become infected, in sjntc of all care, 
solutions of permanganate or iodine are best 
for irrigation. 

After a liver abscess has been drained in 
one of the above ways or by the open operation, 
which many surgeons still prefer, the healing 
of the cavity is greatly accelerated by the 
administration of ipecacuanha by the mouth, 
or, better, of emetine hydrochloride hypo- 
dermically, the animbao rapidly disappearing 
from the pus under its influence. I have no 


doubt that it is the specific action of this drug 
in killing the amcebse within the body tissues 
that has caused the aspiration method of treat- 
ing tropical liver abscess to be revived with so 
much success. Leonabd Rooebs. 

TROPICAL SORE {see Oriektal Sore). 


TRYPANOSOMIASIS.— An infection with 
a protozoan parasite of the genus Trypanosoma, 
There arc at least three, and possibly more, 
forms of the disease, associated with as many 
different species of trypanosome. 

Geographical distributioii. — Trypanoso- 
miasis is endemic in tropical and subtropical 
Africa. The earliest known reference to Afri- 
can trypanosomiasis, under the name of the 
“ Sleeping Distemper,*’ is by one John Atkins 
in “ The Navy Surgeon ” (1734). Chagas, in 
1909, described another variety — South Ameri- 
can trypanosomiasis — among the inhabitants 
of the State of Mina.**, in Brazil. 


Afwcan Trypanosomiasis 
Trypanosomiasis in Africa was probably at 
first confined to the west coast — Guinea Coast, 
Sierra Leone, Senegal, Gambia, St. Thomas, 
etc. With the advent and spread of European 
civilization and the conseqiumt migrations of 
large nunibers of natives, the disease extended 
across the continent, notably into the Congo 
State and to Uganda, where it was B]a 3 dng a 
large percentage of the native population in 
the closing years of the last century and after- 
wards. At this time sleeping sickness was not 
known to have any connexion with trypano- 
somiasis, and the history of the discovery is 
briefly as follows. In 1901 Fordc and Dutton 
discovered a trypanosome {T, gamhiense) in 
the blood of a patient suffering from a peculiar 
fever on the Gambia. In 1902 Castellani found 
a trypanosome {T, castellanii) in the cerebro- 
spinal fluid of sleeping-sickness patients in 
Uganda. In 1903 Bruce and Nabarro ampli- 
fied Castcllaui’s observations and found tryp- 
anosomes in the blood and cerebro-spinal fluid 
of practically every case of sleeping sickne.ss. 
They also established that the parasite was 
carried by a tsetse fly, Glossina palpalis (Plate 
38, Fig. 1), in which Kieine showed that T, 
castellanii undergoes a developmental cycle. 
Much work was done duiingthe decade 190^-14, 
which confirmed and extended the discoveries 
of the above-mentioned investigators. It has 
further been shown that the sleeping sickness 
prevalent in Bhodesia is due to a different 




1, Glossina palpalis, X 3|. 2, Glossina morsitans, x 3J. 3, Conorhinus mcgistui, X 1|. 

4, Ornithodoros moubata, x 3. 5, Ornithodorot aaviftnyi, x 4. 6, Dermaccntor vcnustus, X 10. 

Plate 38.— PARASITE-BEARING TSETSE FLIES AND TICKS, ETC. 
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trypanosome, T. rJioieaiense, which is trans- 
mitted by Olossina morBiians (Plate 38, Fig. 2). 

Castellani summarizes the present distribu- 
tion of African trypanosomiasis as extending 

along the west coast of Africa from St. Louis' 
in Senegal, to Mossamedes, in Angola ; 
from the coast to Timbuktu, on the Niger ; 
through the whole of the Congo State into 
Uganda and Rhodesia ; from Uganda and 
Busoga southwards to late German East 
Africa ; and northwards into the Bahr-el- 
Ghazal Province of the Sudan.” It must 
be remembered that the tsetse dy is 
probably an indispensable factor in the 
spread of the disease, and that patients 
going into a iiy-free area do not act as 
potential originators of an epidemic. 

Etiology. — There are probably at least 


ficity of trypanosomes, a consideration of the 
morphological characteristics alone is not 
sufficient. It is nee.cssary to study also the 
clinical picture of the disease in man, cross- 
immunization, and otlicr animal experiments, 




from blood and cerebro-apinal fluid. 


A, EIoii^aUMi pCHti'i .ur t'xtn iiiity ; u, blunt ditto ; r, u, i , divifliii^ 
fOiiiiR*. I. ir, ]iiottiibIy hi-xual Ioiiiih , < , siitall louui ruiiiiH 
from c-i'ivhifN.si iiial iluiil. 

three types of African trypanosome pathogenic, 
for man : T. gambiense (Fig. 97), spread by 67. 
palpalis or Gl. tachinoides, and of which man 
is the ])rinci])al vertebrate host ; 

T. casteHanii, spread by 67. pal- 
palis, and of wliicli man is again 
the chief host ; and T. rltodesieme 
(Fig. 98), spread by Gl. nu)rsi(ans, 
and of w'hich some believe the 
hartebeest and other animals are 
the vertebrate hosts. Other types 
(e.g. T. vivax), which arc essen- 
tially animal trypanosomes, may 
occasionally infect man. When 
studying the identity and speci- 


Fi{|. 98. —Trypanosoma rhodesiense. (After Ltiwran.) 

7, N'lirinal fornix in blooii of nin i ; xnrlons hUi^'X of \iuHti‘riiir 
diHplHei'nnml of tin* nnoleiix ; 'i, u dixMiii^ I'm in 

and the serum reactions. Studied in this way, 
T, gamhiensG is tlui least and T. rlmUsknse 
the most virulent of the three African ty])es. 

The parasite (Fig. 09).- trypanosonui is a 
wonu-like body which in tlio living state, is 
seen to be actively motile, ft varies in length 
from 12 or M /i to 31 or 33//, short, medium, 
and long forms all occurring in the blood. Its 
width varies from 1-5 to 2*5 //. The elongated 
cytoplasm is bordered by a wavy, fin-like un- 
dulating membrane. There arc two nuclei — 
a large, oval tro[)liomiclcus sit.uai.ed generally 
about tlie middle of the body, and a small 
kinetomicleus situated usually luiar the anttuior 
or aliagcllar end of the body. A li lament of 
chromatin extends from the kinctonucleus 
along the fn*e border of tlu'. undulating immi- 
brane and thence along the attenuated j>os- 
terior end of the protojilasmic body of the 
trypanosonu!, to end in a fn;o flagisllum of vari- 
able length. Often there is a vacuole just be- 
hind the kinetonueleus, and there may be 



Ftve flaifcUum 

AntenorExtrmIty 

’rtophonudeus 

Fig. 99.- Schemu of trypanosoma. (.!//' r l>o'jcl! and ManwirBahr,) 
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chromatic granules in the cytoplasm behind the 
trophonuoleus. Variations of the above type 
occur, such as short stumpy forms with no 
free flagellum, forms with the nucleus at or 
near the aflagellar end, forms showing all 
stages of longitudinal fission, etc. 

The life-history of the African trypanosomes 
in the human body is not accurately known, 
but “ late-nt forms,” consisting mainly of the 
two nuclei in a small amount of circular cyto- 
])lasm, probably occur in some of the inti'.rnal 
organs. When trypanosome-containing blood 
is sucked by the apj)rojjriate tsetse fly, the fly 
nunains directly infective for about twenty- 
four hours, but is non-infective for the next 
ten or twelve days, during which time the 
tryj)aiiosoines are undergoing development in 
its gut. After this a new generation of try- 
jianosoiiM^s is produced in the salivary gland, 
thus rendering tlie fly infective when next it 
feeds on its vertcibrate host. Fortunately only 
about 5-8 per cent, of the flies which feed on 
tryjianosome-containing blood become infective. 
A somewhat similar but shorter cycle occurs in 
the bug which is the carrier of T. cruzi. 

No race is immune, and age and sex have no 
influence as predisposing causes. Owing to the 
])eculiar distribution of the fly, however, i)er- 
sons living or working along watercourses or 
the sliores of lakes arc liable to contract the 
disease. 

Pathology and pathological anatomy 

The tryj)aiioHome reaches the blood either 
directly or, more jnobably, via the lymphatic 
system, tJiereby inducing the glandular en- 
largement which is so constant a feature of the 
disease. This infection of the lymphatic sys- 
tem leads ultimately to changes in the central 
nervous sysUun (meiiingo-myelo-encephalitis) 
with proliferation of the neuroglia and a peri- 
vascular cell infiltration. These two patho- 
logical processes, by compressing the small 
blood-vessels, lead to anaemia of the brain and 
spinal cord with consequently reduced meta- 
bolism in the nerve-cells. The result is the 
syndrome to which the name sleeping sickness 
is given. Secondary bacterial infections, espe- 
cially with 8tre])tococci and pneumococci, fre- 
quently supervene and help to carry off tho 
patient. 

The ccrebro-spinal fluid in the stage of tryp- 
anosome fever is practically normal, but in 
sleeping sickness it may show a slight tur- 
bidity, and increase of albumin and globulin. 
On centrifugalization there is usually a slight 
sediment which, on microscopic examination. 


reveals a few lymphocytes and endothelial cells 
and trypanosomes in practically every case. In 
complicated cases streptococci or other organ- 
isms may be present. 

Post mortem, the body is usually emaciated 
and the lymphatic glands are enlarged. The 
most obvious changes are seen in the central 
nervous system. The intracranial pressure is in- 
(*rcased with flattening of the convolutions, and 
the sulci are filled with a turbid exudate having 
a ground-glass ” appearance. The pia arach- 
noid may b(i thickened and in places adherent 
to the grey matter, which is usually congested. 
Similar changes may be prcisent in the spinal 
cord. 'J'he lymjfliatic glands are enlarged and 
inflamed, or in the later stages fibrotic, or they 
may show suppurative foci. The lungs may 
be ])neumonic, the liver and splecm enlarged. 
Petechial subserous ha3niorrliages are some- 
times jiresent. 

Micrc>sco]>ica]ly, the most characteristic 
change is the pc^.rivas(uilar csell-inflltration first 
described by Mott. This is most marked, and 
a])j)(‘ars earliest, where the cerebro-spinal fluid 
is most abundant, namely, around the vessels 
of the medulla, ]>on.s, cerebellum, and base of 
the brain. The first stage is a proliferation of 
the neuroglia elements, then a proliferation of 
the endothelial cell nuclei, and an infiltration 
of the j)ia arachnoid with lymphocytes which 
may become transformed into plasma cells. 

Mott has also dc,scribed somewhat similar 
changers in the lymphatic glands — increased 
vascularity with lymphocytes in all stages up 
to the formation of large plasma cells ; degen- 
erated, swollen plasma cells (“ morula ” cells), 
proliferated cmdothelial cells, hyperplasia of the 
trabecula* and walls of the lymph sinuses and 
vessels, leading eventually to fibrosis of the 
whole gland. 

The internal organs may be hyi)(ir»mic, with 
sometimes a small round-celled infiltration. 

Symptomatology. — Two distinct stages of 
the infection can be recognized — (1) a febrile 
or glandular stage — so-called trypanosome 
fever, and (2) a cerebral stage— so-called 
sleejung sickness. 

TJic usual incuhatwn period varies from two 
to tliree wrecks ; exceptionally it may be only 
ten days or may extend to montlis or even 
years. The bite of an infected tsetse fly may 
give rise to very little local irritation, so that 
a jmticiit may not know exactly when the 
infection took place. 

The symptoms of trypanosome fever are : (1) 
Recurrent pyrexia, the attacks lasting a week 
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or more at a time and being of a remittent 
or intermittent tv|)e. (2) Fugitive erythema- 
tous eruptions in Europeans, especially on the 
trunk ; in natives these eruptions are not 
observed, but the skin is often found to be 
dry and scaly ; localized oedemas are ])re8ent 
in some cases. (3) Increase in the pulse and 
respiration rates during the febrile attacks, 
with persistence of the pulse-rate aftcirwards. 

(4) Enlargement of the lymphatic glands, 
especially in the posterior triangle of the neck. 

(5) A general, deep hyperaestliesia. 

This stage of the disease may be reckoned in 

weeks or may extend ov(t several months or 
even years, and is curable. Many sufferers, 
however, die from intercurrent infections such 
as pneumonia, dysentery, etc., their general 
vitality and resistance being lowered by the 
trypanosome infection. Most of tlie survivors 
eventually pass into tlie second stage —namely, 
sleeping sicimess, in which tlu* central nervous 
system is invaded by the trypanosomes. 
Probably the varying course of the disease in 
different parts of Africa is correlated with the 
hypothesis that the trvjjanosouH'S 
raslellami, and rhodesicHnc) are different spe- 
cies and not merely one speci(?s with varying 
d(»grees of virulence. 

With the advent of th(» cerebral or sleejung- 
sickness stage the patient's habits and disposi- 
tion change, a syinjitom which is ofien noticexl 
by his friends and associates, wlninjas a stranger 
might not see tiuit there was anything amiss. 

He becomes irritable or dull and apathetic, and 
careless about his work, dirty in his habits, 
and awkward in his movements. He does not 
sleep excessividy as a rule — so tliat the eonimon 
name sleeping sickness ” is a misnomer — 
but rath(;r is apatlietic, fronj whicli condition 
he can at first lx* (*asily aroused. Fine tremors 
of the toiigu<‘, arms, and Jiands are often an 
early symptom and become more marked as 
the disease progresses. I’lie gait is at first 
shuffling, with possibly some ijico-ordinalion. 
Later, the patient becomes bed-ridden with 
the knees bent and the thighs flexed on tJic 
abdomen. TJiere is nothing abnormal to 
noted about the special sense organs. Epi- 
leptiform seizures sometimes occur. During 
the earlier weeks of the illness there are usually 
pyrexial attacks — up to 102° or 103° F-, the 
tcm^ierature falling each day to normal or 
below. Periods of apyrexia then occur, and 
during the last week or ten days of life the 
thermometer may register as low as 93° or 
94° F. The pulse-rate may be increased apart 
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from any fever, and the ])iilse is usually small, 
quick, and of low tension. The facial expres- 
sion is often dull and heavy — “ mask-like ” ; 
the speech weak and indistinct. Constipation 
is pronounced in most cases, especially towards 
the end. 

The lymphatic glands are usually enlarged, 
and trypanosomes may be detected in the 
gland juice obtained by puncture. An en- 
larged liver and spleen may possibly be due to 
a complicating malaria. 

The blood picture in trypanosomiasis is 
usually comj)Iicated by coincident infec'.tions 
with other animal or bacterial parasites, but 
witli this reservation we may say that trypano- 
somiasis (‘ause^i a gradual ansDinia affecting the 
rod cells and liasnioglobin. Sometimes, how- 
ever, the red (‘ells may be increased to as many 
as 8,000,000 }>er c.mm. Auto-aggluti nation of 
the red cells is sometimes seen in fresh blood- 
films and may be of diagnostic value. The 
leucoi^yte count as a rule is not high, but the 
mononuclear cells arc relatively iiusreased in 
the (‘arlier stagt^s of the disease. Will* the ad- 
vent of the s(H*.(»ndarv or terminal bact(*rial c.om- 
pli(‘.ations the polymorphonuclear ci'lls increase 
in number. Trypanosomes an* always scanty 
in the blood, and aj>])(‘ar to show a certain 
])eriodicity. Jii the fever stagi*. the ]>arasitcs 
may be found in ordinary blood-films stained 
by Leishinan's or S(»me other modiH(*ation of 
Itomanowsky's stain. In the slcc|)ing-sickn(vss 
stage they are rarely found in blood-films, but 
can usually be observed in the sediment after 
centrifuging 10 c.c. of cil rated hlocxl tlin*e or 
four times. 

In the last stages of tin* disease there is 
incontiiicmce of iiriiii*. The patient by this 
time is quite hdhargic. and lH*lph;ss, and takes 
food with the grciate-st difliculty, or has to be 
forcibly fed. The temperature is subnormal - 
92 ' to 95° F. or even lowijr. The |»nlse is 
almost imi)(*rco]>tible. Jied-sorc.s may form 
owing to the incontinence of urine and some- 
tinms of fteces. The patient becomes comatose, 
or the^(^ may be epilejitiform seizurcis, and the 
filial picture of tin* (*maciaied, flexed body of 
a patient dying of slc(»ping sickness is very 
Jike that of a general jiaralytic. The two dis- 
eases arc indeed closely allied in their causation, 
symptomatology, and patliological anatomy 
and histology. 

Complications* — Laryngitis, juieumonia, 
(jedema of the lungs and glottis, scjcondary 
bacterial infections such as septic cerebro- 
spinal meningitis, suppuration of the lymphatic 
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glands and bedsores may occur. It should be 
remembered, of course, that the patients may 
also be infected with other animal parasites, 
such as those of malaria, filariasis, ankylosto- 
miasis. 

Duration. — Trypanosome fever may last for 
several years, and with apj)ropriato treatment 
a small percentage of the cases recover. Sleep- 
ing sickness itself is almost invariably fatal, 
this stage of trypanosomiasis lasting from a 
few weeks to six or eight months — ^rarely longer 
than a year. The variety of the disease pro- 
duced by T. rhodcHiense is usually more rapidly 
fatal than that produced by T, castdlanii, and 
this in turn is more virulent than T, ganibiense, 

Diagnofif. — In the fever stage the disease; 
is often diagnosed as malaria or other fever. 
^r]]c chief points in the diagnosis (apart from 
tJie finding of the parasite) are (1) absence of 
response to quinine, (2) tachycardia and rapid 
(liangcs in the pulse-rate independent of 
changes in the temjjeraturc, (3) the erythema- 
tous eruptions - in Europeans, (4) the muscular 
JiypcirsDsthesia, (5) the fine tremors of the 
tongue, and ((i) the enlargement of the cervical 
lymphatic glands — though this may be due to 
other causes. Sleeping sickness may be con- 
founded with general i)ural}'sis, tabes, syphilis, 
imd tumour of the bruin, beribeii, uraemia, and 
encej)lialitis lethargieu. Jii tabes and general 
paralysis tliere is no hectic temperature as 
there is in trypanosomiasis ; inco-ordination of 
movement is tljc dominant symptom in tabes, 
and in general jmralysis the cerebral symp- 
toms are as a rule more marked than in slec])- 
ijig sickness. Tiie Wassermann reaction is 
strongly positive in nearly all cases of general 
])aralysis and in many cases of tabes, whereas 
it is probably negative in sleeping sickness 
uncomplicated by syphilis. I’eripheral neu- 
ritis is the domiuajit symptom in heriheri, and 
the tremors, fever, and lethargy of sleeping 
sickness are absent, in chronic urwtnia the 
urine is albuminous and a*dema is usually a 
marked feature. Encephalitis Uihargica runs a 
more rajud course than sleepiiig sickness, and 
there is often involvement of the cranial nerves. 

The district from which the patient comes 
often furnishes a valuable clue to the diagnosis. 
In doubtful cases the blood, glands, or cerebro- 
spinal fluid should always be examined for tlie 
causal parasite. The following are the methods 
recommended : (1) Films of i)eripheral blood 
from car or finger stained with Iieishman- - 
often negative. (2) Examination of stained 
blood-films from the erythematous eruption — 


better than (1) but often negative. (3) Re- 
peated centrifuging (three or four times) of 
10 c.c. of citrated blood and direct examination 
of a drop of the third or fourth sediment. 
Actively motile trypanosomes can practically 
always be found by this method. (4) Punc- 
ture of an enlarged cervical gland and direct 
examination of the drop of fluid thus obtained. 
This method, too, is very valuable. (5) Ex- 
amination of the sediment obtained after 
centrifuging 10 c.c. of the cerebro-spinal fluid. 
Actively motile trypanosomes are practically 
always found in sleeping sickness, but not in 
the fever stage. (6) If methods (1) to (5) fail 
to demonstrate the parasites, 10 c.c. of blood 
or spinal fluid may be injected into a sus- 
ceptible animal— monkey (Macactis rhesus or 
Cercopilhecus ruhei'), guinea-j)ig, dog, or rat. 

Treatment.— Arsenic in some form is the 
only drug which until recently was found to 
be of any value in the treatment of trypano- 
somiasis. The most successful results have 
been obtained with atoxyl, which is sodium 
])ara-aminophenyl arseniate and contains about 
25 per cent, of arsenic. After prolonged treat- 
ment with this drug the trypanosomes become 
atoxyl-rcisistant, and to prevent this pheno- 
menon from occurring various forms of com- 
bined medication have been devised. Of these, 
the most valuable is probably the combined 
treatment with atoxyl and antimony, the latter 
as tartar emetic, sodium or potassium anti- 
monyl tartrate, or orjument. Atoxyl is in- 
jected intramuscularly, tartar emetic and the 
tartrates are injected intravenously, and orpi- 
ment is given in pills. Authorities differ as to 
the details of dosage of the respective drugs 
and the intervals between their administra- 
tion. A small dose of atoxyl, 3 gr., can be 
injected every third day, or a l^ger dose, 
5 or 7J gr., every five days, or even 1 grm. 
at 10- to 20-day intervals. As much as 10 to 
30 grm. of atoxyl may be given in a year, 
but toxic symptoms, especially those threaten- 
ing blindness, must be guarded against. The 
dose of antimony is usually 5-10 eg., well 
diluted, intravenously. This can be repeated 
every few days, and a gramme or more may be 
given in the year. 

A new compound of antimony— “ stibenyl ” 
(Allen & Hanburys) — ^has been tried, when 
atoxyl and tartar emetic can no longer be 
tolerated, with apparent promise of success. 
The intrathecal injection of the patient’s serum 
obtained shortly after an intramuscular in- 
jection of atoxyl or an intravenous injection 
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of stibenyl is worthy of trial when trypano- 
somes are actually present in the cerebro-spinal 
fluid. A patient cannot be regarded as cured 
until at least two injections of blood into sus- 
ceptible animals fail to infect. 

General treatment, such as liygieno, good 
food, and removal from the infected area, and 
s}7nptomatic treatment should both be on 
ordinary lines. 

Prophylaids is a difficult and complicated 
problem, and must be considered under general 
and personal measures. Under the fonuer 
come (1) segregation of the sick in distric^ts 
free from tsetse fly ; (2) control of the move- 
ments of non-infected natives ; (3) the estab- 
lishment of inspectorial stations to prevent 
infected persons from entering non-infected 
fly areas ; and (4) clearing the busli near 
villages and along watercourses where the 
tsetse fly is usually found, more particularly 
at landing-places, fords, and ferries. For 
jKirsonal safety, protection from flies must bo 
sought by w(‘.aring white clothes, liigh boots, 
and })uttees or loggings. Fly-bites should at 
once be i)aintcd with iodine or formalin. 

SorTir American TuvrANosoMiAsis 

This form of trypanosomiasis is an acute or 
chronic disease occurring, usually among jw)or 
children, in Brazil, and is due to Tr. cruzi and 
spread by a bug, (Plate 38, Fig. 3.) In tlic 
blood of a j)atient thr(»e forms of flagellatcid tryp- 
anosome occur, but when they enter the cells 
of the tissues, and more particularly those of 
the muscles of the back and limbs, they lose 
their flagella and resemble the Jjeishman- 
Doiiovun bodies. These multiply by binary 
flssion and subsequently become flagellated 
again. During this process of multiplication 
the tissue (‘(nils dilate and eventually rupture, 
the parasites escaping into the tissues and 
setting uj) an inllammatory reaction. The 
muscular tissue, including the lieart, is acutely 
inflaiiuMl ; the spl(»en, kidneys, su|)rarenais and 
the lymphatic, glands gene.rally, may be inflamed 
and enlarged ; the liver is enlarged and fatty ; 
the serous membranes are also affected, with 
effusion into the various cavities ; and the 
dura mater and pia arachnoid are congested 
or inflamed. The neuroglia cells, too, may be 
invaded by the parasites. 

The acute form starts with a febrile attack 
— ^the temperature rising in the evening— and 
the trypanosomes may then be found in the 
blood. The thyroid, lyini)hatic glands, liver, 
and spleen arc enlarged, and there is OMlcma 
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of the face and other parts of the body. After 
repeated^ attacks the child may die, recover, 
or pass into the chronic stage. 

Several varieties of the chronic stage are 
described : (1) a myxonlematoua, with atrophy 
of the thyroid and the classical symptoms of 
myxoedema ; (2) a pseudo-myxccdeinatous, 

with enlarged thyroid and a {Ksculiar bronzing 
of the skin ; (3) a cardiac, with various disturb- 
ances of tlie lieart 's action ; (4) a nervous, 
with brain and spinal-cord symptoms, such as 
aphasia, bulbar iialsy, and s^iastic paralysis. 

The diagnosis is made by flnding the trypano- 
somes in the blood during a febrile attack. The 
prognosis is grave, especially in the acute form. 
Treatinent sliould bii as for African tryfiano- 
somiasis. Pro pliylaiitii '.ally, the bite of the 
bug must b.‘ pn-voutod. Nauakro. 

T8E-TSE FLY DISEASE (sre Tuypano- 
soMUSrs). 

TUBAL ABORTION (sec Pregnancy, 
Extra-oterink). 

TUBAL MOLE (.sec Pkk(J nancy. Molar). 

TUBAL NEPHRITIS, CHRONIC (see 
Nephritis). 

TUBAL PREGNANCY (see Pregnancy, 
Extra-uterine). 

TUBERCULA DOLOROSA (.see Neu- 
roma). 

TUBERCULIDES. -A group of affections 
of the skin and subcutaneous tissue, occurring 
in tuberculous subjects with a j>oor ])criphoral 
circulation, thci lesions being symmetrical and, 
with one exception, lichen scrofulosus, affect- 
ing the extremities. The following types are 
recognized : 

1. Papular tuberculides lichen scrofulosus. 

• The eruption coiLsists of small pa]»ule.s about 
the size of a pin’s head, of a yellow or dull-red 
colour, slightly rai.sed above the surface. They 
are usually smooth, but may have a ininuto 
adherent scale. They occ.ur iu oval or rounded 
groujKS or rings on the sides of tlic trunk and 
in the lumbar region. They cause no symj)toms 
and h ave no scjur. Lichen scrofulosus is most 
common in children suffe,ring from tul)creulou.s 
glands, bones, or joints, and 1 have seen it 
in association with extensive lupus of the face. 
An exactly similar eruption may follow the 
injection of tulMirculin. Microscopical examina- 
tion shows the lesions to have the characteristic 
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stnu turc of tuberclefi, and in exceptional cases 
Koch’s bacillus has been demonstrated. 

2. Papnlo-necrotio tuberculides.— The erup- 
tion occurs in adolescents and young adults 
suffering from tuberculous glands, etc. The 
patients are always the subjects of bad ])eri- 
pheral circulation, chilblains, etc*. The erup- 
tion occurs on the fingcTS, hands, forearms, 
elbows, fc(»t, kn(*(*s, ears, and in rare instances 
on other ])arts. The earliest stage is a small, 
hard, ])inkisli nodule in the skin. The colour 
deejiens, and then a small pustule appears at 
the apex of the nodule. This may dry up to 
a crust, which falls aftc^r a few weeks, expcjsing 
a conical uIccm* that slowly heals, leaving a 
dej)rc'sse(], pale scar. The lesions are rarely 
larger than a small pc'a ; they come out in 
cro))s, esp(‘cially in cold damp seasons, some- 
times for several years. Various names are 
given to thc^se eru])tions, depending upon con- 
ditions tliat probably are jmrely accidcuital. 
The name follUdis has been given to tlmse 
in which tlie lesions are Indievc^d to involve 
the follicles of the skin. Ante cachectirorum is 
another synonym. 

The j)aj)ulo-n(*crotic tuberculides liave to be 
distinguished from chilblains and from lupus 
erythematosus, with lioth of which conditions 
they may be associatcrl. The t-<*udcncy to form 
conic'al ulcers leaving scars is the sj)ecial jioiiit 
of distinction. 

Erythema induratum (Bazin’s disease). -- 

Tiiis tuberculide of the subcutanc'ous tissue 
occurs cliielly in young girls in the form of red 
or ]iur])lish indiiiatecl swellings on the legs, 
jmrticularly on the lower Jmlf, rarely on tlie 
thighs and U])])cr extremities. These induratc‘d 
swc*Hinga not infrequently break down into 
large, deeji, irregular ulcers, wdiich run a chronics 
course, if llie ])atient is obliged to stand for 
long jieriods at her occupation. Tlia lesions 
occur on both legs, as a rule, and th(*ir develop- 
ment thus more or less symmetrically in young 
subjects is a ])oint of distinction froju tlie ter- 
tiary svjihilitic ulcer. In a doubtful case the 
Wassermami test sliould be ajqilicd. (JScc aho 
Erythema.) 

4. Erythema nodosum.— It is held by numer- 
ous authorities that erythema nodosum is a 
tuberculide, and in this connexion 1 may men- 
tion that 1 have seen cases of tliis type follow'- 
ing the injection of tuberculin (bacillary emul- 
sion). It is considered in the article on 
Erythema. 

5. A rare form of tuberculide is an indolent 
type of neoplasm with no tendency to ulcera- 


tion, described by Darier and Roussy as hypo^ 
dermic sarcoid. It occurs most frequently in 
women between 30 and 40 years of age. 

Treatment of the tuberculides.-— General 
treatment is all-important. The patient should 
be well fed, and removed if possible from bad 
hygienic surroundings. Iron and arsenic with 
cod-liver oil should be administered. I have 
seen benefit in some cases of the papulo- 
necrotic type, and also in Bazin’s disease, from 
the injection of minute doses of tuberculin, 
beginning with 175 -^ 77 ^ Harier recommends 

injections of the soluble salts of mercury or of 
calomel. In Bazin’s disease the ulcers usually 
heal rapidly if the patient can be kept for a 
few w'eeks in the horizontal position. They 
should be dressed with the red oxide of iiier- 
cury ointment. j i£ Sequeira. 

TUBERCULIN IN TREATMENT {see 
Pulmonary Tuberculosis). 

TUBERCULIN TESTS (see Serological 
Diagnosis). 

TUBERCULOSIS, ACUTE GENERAL 

(sy/f. Miliary Tuberc.ulosis).— Under this term 
arc included forms of tuberculosis in which 
large numbers of tubercle bacilli es(;ape into 
the lilood-strcam and thus become distributed 
wid<‘ly througliout the body, causing the 
forjiiation of miliary tubercles in lungs, men- 
inges, spleen, liv(»r, kidneys, serous membranes, 
and other structures. In nearly every case 
their source is readily discerned after death 
and is found to be an actively disintegrating 
tuberculous focus. The ]>riniary focus most 
<*oinmonly met witli is a softening and caseous 
gland, intratlioracie or less often mesenteric ; 
but it may he situated within the lung, the 
tonsils, or els(*wli(*re. Otitis media, tuberculous 
arthritis, and s}jiiLal caries occasionally are 
sources. In cliildrcn, in wiiom the disease 
is chiefly encountered, the original focus is 
glandular in a]>i)roximdt(‘ly 90 per cent, of the 
cases. Careful dissection will usually demon- 
strate the invasion of a neighbouring blood- 
vessel, wiiieli is most often a pulmonary vein, 
but may be the superior vena cava or one of its 
main tributaries, a cerebral sinus, the aorta, or 
a peripheral vessel, according to the position of 
tlie causative focus. In one group of the cases 
the generalization commences by means of the 
thoracic duct. 

Since the intratlioracie glands are so fre- 
quently the site of the primary disease and 
children are ]>articularly affected, it is not 


372 



TUBERCULOSIS, ACUTE GENERAL 


surpriHing to find that diseases with respiratory 
complications, such as measles and whooping- 
cough, are frequently antecedent, either proxi- 
mately or with an intervening period during 
which return to health is rarely complete. In 
adults, visceral tuberculosis, notably phthisis, 
provides the primary focus relatively more 
frequ(mtly. The escape of the bacilli into the 
blood-stream in sufficient numbers is deter- 
mined in some cases by traumatism, a history 
of accident before tlie onset of symptoms being 
sometimes obtainable, whilst in otliers operative 
measures directed to tuberculous glands or 
joints constitute the immediate (‘ause. The 
disease is invariably fatal. 

Clinical varieties. — Thougli many eases 
do not conform to any group, certain fairly 
distinctive clinical varieties can b<», recognizt'd. 
Such are the meningeal form, llui general or 
typhoid form, the pulmonary form, and the 
glandular form, according to the site of the 
closest aggregation of miliary t.iibercles. 

1. The first of th(\s<^ c.onstitut(*s tuberculous 
meningitis, for which see Tuberculous Men- 
ingitis, under Mextngjtis. 

2. The general oi- typhoid form, as its nam<* 
iiiifdies, bears some clinical rcsembluiK^e to 
tyfdioid fever. There is often a period of 
general malaise and ill-health before the aeut<» 
symptoms d<Jvelo]), though sometimes the ons(‘t 
is sudden and the course rapid from tin* begin- 
ning. Headache and torpor aecom])any the 
fever, which is generally irregular, but may be 
remittent, intermittent, or invert^'d, as in 
pulmonary tubere.ulosis. In other cases there 
may be no rise or only a transient rise of 
temperature. The toxaemia })ecom<‘s ])rofound, 
sometimes so ({uickly as to suggest the es- 
cape not only of ba(*illi but also of a dose of 
their toxins into the blood-stream. I'he pulse 
becomes quick, the respirations are increased, 
and slight cyanosis may develop. Sweating is 
prominent and wasting rapid. There is often 
a cough, while examination of the lungs reveals 
slight bronchitis with perhaps (;rej)itations, 
chiefly at the pulmonary bases. The abdomen 
may be somewhat j^rotuberant and tin* sjfleen 
enlarged. Constipation is tin* njh*., though 
diarrhoea may occur. With deepening torpor 
the countenance becomes of a dusky grey 
colour, Cheyne-Stokes breathing is often seen, 
and the patient dies in coma. (Edema of 
the extremities or purpura may bo noticed 
before death, while towards the end meningeal 
symptoms may ai)pe<xr. 

From typhoiil fever the disease is distinguished 


by the absence of the characteristic rash, by 
failure to grow the B, typhosus from the blood, 
a negative Widal reaction, and an abseiiee of 
the “ staircase ” rise of temperature. Sputum 
is rarely ])rocurable, but, if obtained, may 
decide the diagnosis. The 8f)leen is somewhat 
firmer than in typhoid fever, though this 
distinction fails in the acutest eases. The 
rcLitively slow pulse of typhoid fever is a 
valuable guide. The t4»m})erature. is more 
erratic and the wasting more, rapid than in 
typhoid. 0}>litlialmoscopic examination should 
not be omitted, for choroidal tubercles may 
provide the only diagnostic sign. Tubercle 
bacilli are seldom obtainable from the blood. 
Little faith can be iflaced either in a blood- 
count or in tuberculin reactions in these acute 
cases. 

3. in the pulmonary form the saiiuit general 
sy mptoiiLs of loxiiMuia are. m<‘t witli but are 
a(‘com])ani('d by features indicating respira- 
tory disease. (V)Ugh and (lyspnoea art^ more in 
evidence, while the degree of anoxiemia may 
be severe, leading to extreme <\vanosis and 
jactitati(Ui. In many eases nothing can be 
deteHed clinically in the lungs exco|>1 fin.* and 
medium-sized rales, first noticeable at the 
bases, loiter, ])at(‘hes of consolidation from 
broncho- ) >n e 11 in on ia and areas of colla|)se and 
emphysema may provide their partknilar signs. 

The diagnosis is genei’ally less difficult than 
in tln^ fornu*r variety A ])rimary focus of 
tiihercle has more fnMjuenth been recognized, 
and the ra|)id wasting, with pyrexia, intense 
cyanosis, and rapid downward course in the 
absence of definite ])iilmonary signs, suggests 
the exj)lanation. M diary hroticho-pncfaHonia 
provides a difficulty which, in the absence 
of sjmtuin, may lx; insurmountable, but the 
cyanosis is seldom so iiif.ense and the spl<‘.en is 
not enlarged. Choroidal tubercles should be 
looked for. Especially confusing is the diffuse 
broncho-] incumonia without signs of pulmonary 
consolidation sometimes m(*t with in influenza, 
in which tin; cyanosis is also extreme and the 
sple<;n may be; enlarged. The advent of signs 
of basal meningitis, sncli as a S(|uint, with or 
without (;xamination of the cerebro-spinal fluid 
may make the; diagnosis cle;ar. 

Treahmut. — The;rc is no method of euro and 
no trcatmc;nt is of value;, (*xe;e;pt that directe;d 
to syinptouLS and to re»lief eif distre;ss during 
the jieriod of consciousness. 

4. Tbe^ acute glandular form is described 
under Lymphatkj (tla.nds, Tubkuculosis of. 

Frederick Lancmead* 
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TUBERCULOSIS DISPENSARY (see 
Tuberculosis from the Standpotkt op 
Preventive Medicine), 

TUBERCULOSIS FROM THE STAND- 
POINT OF PREVENTIVE MEDICINE. 

— Tlie present-day approacli to tubcrcnlosis 
stands in striking contrast to that of forty 
years ago. In 1882 the conception was recast 
through the discovery of the essential c^use of 
the disease. The determination of the tubercle 
bacillus led to precision of thought and a 
gradual shifting of the outlook on tuberculosis. 

Historical. — ^Prior to 1882, various ob- 
servers — ^notably Klcncke, Villemin, Cohnheim, 
and Klebs — had voiced the opinion that tuber- 
culosis was an infective disease. The effect of 
their W'ork on ordinary practice was, however, 
slight. Even the convincing demonstration of 
the tubercle bacillus by Kocli required time to 
prove its j)ractical value. None the less, there 
was tlicreby rendered available for the first 
time a sure criterion of what should be con- 
sidered tuberculous. The detection of the 
tubercle bacillus made the diagnosis in many 
cases easy. 'J'he study of its life-history 
cleared up the jiathology, and afforded scien- 
tific grounds for a rational scheme of j)revention 
and treatment. 

Uj) to that time the care of the tuberculous 
patient had bc(‘n empirical . The misconception 
of the cause of the disease and the conditions 
which favour it, and the ]»j‘ognostic hopeless- 
ness gave rise to apathy in treatment and a 
fatal negation of cffoi-t." The jMcture of the 
consumptive in those days, waiting his turn 
at an out-i)atient department, was pathetic 
in the extreme— prolonged detention in a close 
room, hasty apidication of a stethoscojK', per- 
liaps the demonstration of physical signs to a 
grou}) of students, and then the return to his 
unhealthy environment — his sole consolation, 
a prcscrii)tion for some favoured cough mix- 
ture or a bottle, of cod-liver oil. 

The recognition of tuberculosis as essentially 
an infective j)roccss, whose spread is largely 
dependent on environmental conditions, has 

(a) i)rogrc8sively altered the attitude of the 
practitioner to the individual patient, and (b) 
widened the horizon of preventive medicine. 

(o) The in^vidual patient affected with 
tuberculosis — ^in lung or genito-urinary tract or 
elsewhere — is no longer regarded as suffering 
from a local lesion, infiammatory or ulcera- 
tive, of the given organ, but as the subject 
of a specific i^ectiou which, while manifesting 


itself with more or less prominence in a par- 
ticular organ, exerts its toxic influence through- 
out the system. It matters not by what 
channel infection has been contracted, the es- 
sential facts and the course of the process are 
the same. The recognition of this has made 
possible the treatment of tuberculosis on 
scientific lines. 

(b) The determination of the infective nature 
of tuberculosis and its widespread, practically 
universal, distribution throughout the civilized 
world, has led to its inclusion in the group of 
diseases communicable from man to man and 
from animal to man. The result has been the 
institution of special measures in the interest of 
the community as well as of the individual. 

The extraordinary change which has been 
effected in the course of forty years appears 
all the more striking when we recall that 
tuberculosis, under one or another name, had 
been known and studied from the earliest 
times. The portraiture of the phthisical 
jmtient drawn by Hippocrates bears the im- 
])rcss of a master in clinical observation. But 
the classic de8(T*i])tion depicts only the ter- 
miml effects of the disease. With Hippocra- 
tes, j>hthisis heads the list of diseases which 
are “ inevitably fatal.’’ The finer details — 
the shading of health into disease, referable 
to the gradual advance of infection— escaped 
notice. 

Experimental metbod. — ^Now that the 
morbific factor, the bacillus, has been isolated 
and the disease reproduced experimentally, the 
most effective key to the natural history of 
tuberculosis is the study of the sj)rcad of the 
disease in the infected animal from the primary 
seat of inoculation throughout the various 
tissues and organs. This is most readily 
done in the guinea-pig. The progressive dis- 
semination of infection from the site of inocu- 
lation to successive glands and groups of glands, 
and thereafter to the several viscera, may be 
followed in the gradually widening distribution 
of tuberculous deposits and associated advance 
of systemic intoxication, finally culminating 
in death. 

The inoculated guinea-pig. — The effects pro- 
duced by inoculation with the bacillus depend 
on (a) the amount of the dose, (b) its repetition, 

(c) its virulence, (d) the resistance offered. 

In every case of successful inoculation two 
sets of effects are traceable — (1) local, i.e. at 
the point of inoculation, and therefrom suc- 
cessively in glands, viscera, etc., and (2) general 
or systemic. 
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(1) Local ^€Ct8 . — ^Where a subcutaneous dose 
has been sufficiently large, there occurs, in the 
course of five to ten days, induration at the 
point of inoculation. When this suppurates 
and bursts externally, a sore or chancre is pro- 
duced. Thereafter — ^from about the tenth day 
onwards — ^lymphatic glands in the immediate 
neighbourhood on the same side become infil- 
trated, and presently more distant glands, at 
first on the sanui side of the body, and then 
more widely. In the course of tliree weeks or 
so the deeper glands are found involved, and 
also the spleen, which becomes studded with 
tuberculous deposit. Within four weeks the 
involvement of the glandular system is wide- 
spread, including mesenteric and other ab- 
dominal glands, deep cervical, and bronchial. 
About the same date, the lungs are com- 
monly found invaded. Jn the course of five 
to six weeks tubercle may be found in the 
kidney. 

(2) Systemic effects . — ^With the cxt(msion of 
local lesions, general or systemic disturbance 
occurs, appetite tends to be reduced, and sooner 
or later the animal loses weight. Its fur be- 
comes shabby, its movements are less active, 
and death usually occurs in from six to twelves 
weeks. 

These phenonuMia suj)ervene with remark- 
able regularity, the progress of events varying 
somewhat according to tJie dos(». With an 
infinitesimal single dose no effects may be 
tra(*eablc. The validity of negative results is 
mjcessarily oj)cn to question, and the possi- 
bility of fallacies must be ke})t in mind. For 
the most part the result is j)osi(.ive. 

Environmental influence. — Tlui bearing of 
environment on tlje effcjct of inoculation is 
illustrated in certain observations of Trudeau 
in the rabbit. Fifteen healthy rabbits were 
divided into three grou])S, each (containing five. 
The first group, afix'r inoculation, was jdaced 
in the best surroundings and allowed to run 
wild ill the fresh air and sunsliine, with an 
abundant provision of food. "JMie second group, 
similarly inoculated at the same date, was 
placed under bad conditions of environment, 
being kept in a small box in damp, dark 
surroundings with foul air and insufficient 
food. The third grouj) was placed under 
similarly bad conditions but was not inocu- 
lated. 

All the rabbits in the first group, with one 
exception, resisted inoculation or, if infected, 
recovered. Of the second group, all the rabbits 
but one died within three months, and in each 


case the organs showed extensive tuberculosis. 
The several members of the third group were 
killed after an interval and, although emaciated, 
in no single instance showed a trace of tuber- 
culosis. 

Inoc^ation of the human subject.— 

Nature/s methods of inoculation are slightly 
different from tho.se of th(j laboratory. There 
is seldom the abrupt introdu(*.tion, cither sub- 
cutaneously or intraperitoiienlly, of a consider- 
able quantity of bacilli. The dosage may be 
infinitesimal and the point of inoculation merely 
a devitalized mucous surface. On the other 
hand, the dose tends to be repeated from time 
to time, and this, for the most part, in a favour- 
ing environment. 

The results in the laboratory animal and Ihe 
human subject alike enforce the significance of 
(a) infection — without tubercle bacilli there is 
no tuberculosis ; and (h) environment- in pro- 
portion as the iinnuHliate surroundings are 
physiologi(;ally good, more or loss siK'cessfiil 
resistance to inoculation may be maintaini'd. 
Unfortunately, in the human subjeest, where 
through the constant ])res(mcc of a source of 
infection, e.g. in the Jiousehold, the ojipor- 
tunity for inoculation is continued, the value 
of 2 >hysiological emvironment is h'-ssened. Fur- 
ther, for the most ])art, continutMl exposure* to 
infe(;tiori is associated with continuance of 
imidiysiologiciil eiivirommuit. 

1. Local effects.— Tuberculosis is indiiccnl 
like syphilis through the (*iitran(‘.e int(» the 
.system o[ th(i .sj)ecilic orgariism. T)»c j)oii)t 
of (‘iitranci*. may be theoreticjally anywhere -- 
either a cutancjoiis or, much more commonly, 
a mucous surface. 

For our ])n*serit ])urpOH(; w(*. may confine at- 
tention to tlie mucous siirfac.e. Although 
tubercle bacilli may obtain a successful foot- 
ing at any point, in the alimentary tract from 
the lips to the anal orifice, and in the rcsjiira- 
tory tract from tin*, nostril to the ultimate 
alveolus, certain situations are more likely than 
others. 'Fhe great vulnerability of the ton- 
sillar region, including the post(jrior nares 
and the fauces, mu.st (JS 2 )ecially be ke]*t in 
view. 

Wherever inoculation takes jilacc, wluitlier 
about the fauces or in the intestine, or in the 
larynx or bronchus, the ultimate result is 
similar. Succes.sful inoculation may be accom- 
panied by little or no local change at the 
))oint of entrance. 'J'hc mucous numibrane 
may appear intact to nak(!d-eyc and even to 
microscopic examination. This is esjiecially 


375 



TUBERCULOSIS FROM THE STANDPOINT OF PREVENTIVE MEDiaNE 


likely if infection ban taken place, as it chiefly 
does, during the tender ])eTiod of developing 
childhood. At that date the mucous surfaces 
are more absorbent and succulent. To this is 
attributable the greater frequency of infection 
in childhood and, likewise, the infrequent 
evidence of primary lesion. 

In common with syphilis, tuberculosis has a 
definite, if seldom traceable, point of inocula- 
tion. It differs from syphilis in the fact that 
primary local disturbance is slighter and more 
transient. It is noteworthy that when inocu- 
lation is cutaneous, as opposed to mucous, the 
local manifestations are more evident and last- 
ing, recalling the features of the initial tuber- 
culous sore in the guiiiea-]>ig, or the i)rimary 
chancre of syphilis. 

Wherever inoculation has occurred, whether 
through mucous membrane or skin, the further 
course consists for the most j^art in a gradiial 
ftpread hg way of th* lymphatic ayaiem. This 
cannot be em])]iasized too strongly. First, one 
or two glands in the neighbourhood of the 
] joint of inoculation become enlarged, and then, 
jjrogressivcly, others at a great<^r distance, and 
so on until the lyinjjhatic system is widely 
involved. The (*xtent of the sjjreud depends 
on the degree of resistance which the jjatient 
offers. It may be, as is suggested by soim* 
observations, that the glands exci*t an antagon- 
istic influence. 

The eniargement of glands is not chiefly an en- 
largement obvious on the surface, characterized 
by gross deformity with associated caseation 
and ])crha])8 softening, but consists in pro- 
gressive infiltration in chain after chain of 
iym])hutic glands, so slight in degree that 
it is for the most part missed. If the de- 
tection of tuhercuhms^ especially in children, 
is to Ijecomc really cfffictive, tJte child's gland- 
ular system must lx* most car( fully inxestigated. 
Persistent enlargement of glands, in the 
cervical or axillary or abdominal or thor- 
acic region, should be regarded as clinical 
phenomena, wdiich call for definite exjdana- 
tion. 

The further course differs according as the 
spread takes jjlace by continuity of tissue, or 
by the lymph-stream, or by the blood -current. 
Sooner or later other structures, other viscera 
— ^bone, lung, kidney, or brain — become in- 
volved, with recognizabh* anatomical changes. 
These anatomical changes arc associated with 
symptoms referable to the organ affected, 
and in many cases w'ith determinable physi- 
cal signs. Whether ^^e^ved jjathologically or 


clinically they constitute the local effects of 
invasion. 

2. Ssnitemie effects. — The local effects, im- 
portant as they are, do not constitute the chief 
or ultimate danger of tuberculosis. The signi- 
ficant factor is the systemic intoxication which, 
sooner or later, results from the bacillary in- 
vasion. To this intoxication are chiefly refer- 
able the more important clinical effects and the 
fatal termination. 

The tuberculous toxins seem to act especially 
on neuro-muscular structures. Their dystro- 
phic; influence is evidenced by the progressive 
loss of sarcous substance and associated irrita- 
bility of muscle. To this are referable the early 
manifestations of motor weakness both of limbs 
and of viscera — the feeling of tiredness, dis- 
inclination for effort, softening pulse, and gastro- 
intestinal sluggishness. These neuro-musc.ular 
effects are generally in evidence, even in pul- 
monary tuberculosis, long before rough or ex- 
pectoration or other indication of local lesion 
is forthcoming. 

Prevalence of tuberculosis. — There is 
much mor(i tulx^reulosis in the world than is 
commonly sujjjjosed. The usual statement that 
from one-seventh to one-tenth of the civilized 
pojnilation die from tuberculosis is misleading. 

The observations of Niigeli (1900), which 
showed that definite signs of tuberculosis were 
found in 97 per cent, of bodies examined con- 
secutively by him, that is, of persons dying 
in a general hospital from all sorts of diseases 
and accidents, have not escajjed critical com- 
ment. By many they have been regarded as 
exaggerated. Yet similar observations have 
been made by other workers. In O(;tobcr, 
1917, they were strikingly confirmed by llein- 
hart (Berne), who, in a long series of consecu- 
tive post-mortem examinations, found that 
96 per cent, yielded evidence of tuberculosis. 
The latter observer has carefully analysid the 
96 per cent., dividing them into cases which 
showed present activity of lesion, and cases 
which showed more or less conijjletely healed 
lesion. Thus, 32 per (;ent. were found to pre- 
sent evidence of progressive tuberculosis — ^that 
is, one-third of all the patients who terminated 
their days within the general hospital — ^while 
in the remaining 64 per cent, there was found 
evidence of healed tuberculosis. 

Mortality from tuberculosis in Great 
Britain and Ireland. — The following tables 
record the number of deaths officially accepted 
as having occurred, in 1920, from the more 
frequent forms of tuberculosis : — 
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TABLE I 

TOTAL DEATHS, AND DEATH-RATE PER 100,000 POPULATION, FROM 

TUBERCULOSIS, 1920 


ENGLAND 


Total Death-rate 
number per 100,000 
of deaths* population 


Tuberculosis (all forms) 42,54.5 11 

Pulmonary Tuberculosis .33,460 80 

Tuberculous Meningitis 3,58.5 10 

Abdominal Tuberculosis 2,192 6 


* These totals include the following deaths of 
non-civilians : 

Tulierculosis (all forms) . . 240 

Pulmonary Tuberculosis . . 201 

Tubeniulous Meningitis . . 5 

Abdominal TuIkuouIosw . . 7 


SCOTLAND 



Total 

1 Death-rate 


number 

per 10«,00(> 

i 

of deaths 

imputation 

Tuberculosis (all forms) i 

(i,(>43 

124 

Pulmonary Tuberculosis 

4,194 

86 

Tubenmlous Meningitis 

find 

12 

Abdominal Tiibeixmlosis 

52.5 

11 

IRELAND 


1 

Total 

1 Death-rate 

1 

number 

Iter UK),(HM) 


of deaths 

1 population 

Tuberculosis (all forms) 

7,651 

1 171 

Pulmonary Tuberculosis 

1 

! i;{2 

Tuberculous Meningitis 

4S7 

1 11 

Abdominal TiibeTOulosis 

4Sl 

1 11 


TABLE II 

LARGER CUTES OF GREAT BRITAIN AND IRELAND, 1920; DEATH-RATE PER 100, (XK) 

POPULATION FROM TUBERCULOSIS 

(Til English towns the ratios refer to civilian iiojiulation only.) 


Death-rate per 1U0,0UU from 




Estimated 

population 

AU 

Pulmonary 

Tuberculous 

Abdomiml 
and other 
Tufterculosis 




Tuberculosis 

TubefCultHfis 

Mvniufjitis 

l^nduii .... 


4,.531,97l 

127 

106 

10 

11 

Glasgow .... 


1,098,568 

149 

106 

15 

27 

Birmingham 

• 

805,915 

113 

95 

6 

12 

Liverpool 

• • 

803,452 

173 

141 

13 

19 

Manchester 

■ • 

770,597 

143 

117 

10 

16 

Sheffield .... 


492,570 

118 

93 

10 

15 

Leeds .... 


448,913* 

158 

125 

14 

19 

Dublin area 


415,000 

238 

178 1 

— 

60 

Belfast County Borough . 


413,(NM) 

237 

185 1 

— 

52 

Bristol .... 


375,641 

122 

IK) 

10 

13 

Edinburgh 


334,942 

124 

85 

11 

28 

Bradford 


293,979 

111 

92 ; 

; 7 

12 

Newoastle-on-Tyne . 


286,061 

175 

133 

18 

24 

Dundee .... 


184,084 

137 

99 

11 

26 

Aberdeen 

• 

164,907 

129 

93 

11 

25 


* The County Borough of Leeds was extended on April 1st, 192t>, and the {Kipulation shown in this 
tabic is an adjusted jKipulation, i.e. weighted so as to be comparable with the deatlis as registered 
throughout the year. 
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TABLE III 

DEATH-RATE PER 100,000 OF POPULATION, MAIJS AND FEMALE, IN SCOTLAND, AND 
COLLECTIVELY IN BURGHS AND DISTRICTS THEREOF, 1920, FROM VARIOUS FORMS 
OF TUBERCULOSIS 


Deidh-r<Ue per 100,000 /row 

Eelimateil i' " 

pi>j)uUUi<m All I Pvlmonari/ Tuhereidom' Abdominal Other 

Tuberculoeiii ' Tuberetdottis MeningUis Tvberculona ^nberculosis 


Scotland 

4,8(H,396 

124 

86 

12 

11 

15 

Males 

2.317,538 

134 

92 

13 

10 

18 

Females 

2,546,858 

116 

81 

11 

11 

13 

Jjarger Burghs 

2,385,:W1 

141 

98 

14 

12 

17 

Smaller Jinrghs 

960,671 

115 

78 

11 

10 

16 

(Vninty Districts 

. ! 1,518,394 1 

104 1 

73 

10 

10 

12 



TABLE IV 





DEATH-RATE PER 100,000 OF POPULATION IN EACH AGE-GROIT IN ENGLAND AND 
WALES IN 1920 FROM PULMONARY TUBERCULOSIS, TUBERCULOl’S MENINGITIS. 
ABDOMINAL TUBER(!ULOSIS, AND OTHER TUBERCULOltR DISEASES 








Age 






' All 








1 

75 


-1 

1 

5 

10- 

l.V 

15- 

55- 

65- 

and 


ayes 









over 

i’ulmunary TulnTcuIesis . 
'riiborculous Miuiingitis 

89 

25 

22 

12 

26 

120 1 

135 

107 

73 

31 

10 

i 

49 

18 

11 

3 

1 

1 

1 

— 

Abdominal Tuberculosis . 

6 

■ 43 

22 

6 

5 

4 

3 

2 

2 ' 

1 

Other Tuberculous Diseases 

8 

21 

13 

7 

7 

8 

8 

10 

13 

12 


TABLE V 

DEATH-RATE PER 100,000 OF POPin^ATION IN EACH AGE-GROUP IN SCOTLAND IN 
1920 FROM PULMONARY TUBERCULOSIS, TUBERCULOUS MENINGITIS, ABDOMINAL 
TUBERCULOSIS, AND OTHER TUBERCULOUS DISEASES 


Age 



. AU 

-1 

1 

5- 

1 

1(1 

15- 

25- 

35- 

45- 

55- 

(»5- 

75 

and 


tujes 










, 

over 

Pulmonary Tuberculosis 

. > 86 

16 

18 

14 

' 28 

113 

129 

133 

138 

102 

62 ; 

32 

Tuberculous Meningitis 

. ! 12 

132 

' 50 

19 

12 

5 1 

1 2 

1 

1 

— 


— 

Abdominal Tubero^osis 

. i 11 

61 

34 

14 

10 

8 1 

1 5 

4 , 

5 ' 

6 

3 1 

1 

Other Tubere.ulous Diseases 

. 1 15 

46 

1 21 

12 

i 12 

1« 1 

I 12 

12 

13 

18 

! 11 , 

16 
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TABLE VI 

DEATH-RATE PER 100,000 OF POPUTJ1.T10N Dt EACH AGE-GROUP IN IRELAND IN 
1920 FROM PULMONARY TUBERCULOSIS, TUBERCITLOUS MENINGITIS, ABDOMINAL 
TUBERCULOSIS, AND OTHER TUBERCULOUS DISEASES 


Aijt 



[ 

1 An 

♦-1 

1- 

5- 

10 . 

1.J 

25- 1 35 - 

45 

55- 

65 

75 

and 


j ajes 


j 




; 




over 

Pulmonary Tuberculosis 

i;i2 

•23 

26 

26 

61 

2t)0 

215 1 197 

I6S 

114 

45 

19 

Tuberculous Meningitis 

! 11 

*r>5 

:i2 

22 

21 

10 

5 ' 3 




. - 

Abdominal Tuberculosis 

: 11 

*4lt 

; :i:i 

i:i 

0 

0 

n i 7 

(» 


2 

1 

Other Tuberculous Disc^ascs 

1 17 

*41 

1 2;i ' 

' 8 

15 

21 

15 1 1(i 

21 : 

2t) 

10 

10 


* Th« rates for deaths under one year are jx^r births rc'^isterixi. 


Blisleading statistics. — In jtidging of the tude of diagnosis, the acd.ual proportion of 
signilicaiiee of these tables it must be kept in deaths properly registered has increased, 
mind that a considcraldc number of persons Accsleratixis decline in death-rate. — The 
die from tuberculosis, and yet the official re« progressive decline is noteworthy. A hasty 
turn— from one cause or another — is given in glance at the ligiires miglit suggest that tlic 
terms of bronchitis, pneumonia, etc. This, decline has been continuous and c'lual from 
which is far from a negligible error, was doubt- decade to decade. A fuller examination shows 
less coinrnoner in the past than it is now. that this is not so. The fall has latterly been 
Still, it must be admitted that the official considerably aijcelerated. 
figures represent quite insufficiently the actual Thus, in Scotland, taking twenty years up to 
number of deaths from tuberculosis. 1890, the 'ptreerUage fall in mortality, from all 

licyond this, it must be ke[)t in mind that forms was r'ffi, while during the twimty years 
a considerable number of deaths justly recorded from 19(K)-J9J9 the peivcntftffe fall was 4.5. 
as immediately resulting from other <*auscs In addition to the accelerating fall in the 
such as acute illnesses, are none the less in- death-rate, it is notewortliy thiil» the. age at 
directly attributable to tuberculosis, which, in death is gradually being postjxmed. 
the given individual, was the primary devital- That the remarkable fall is not din^ to natural 
izing cause that accentuated the gravity of causes which inllinmce all civilized countries 
the acute illness (rj, the high mortality of in more or less similar fashion is seen liy com- 
measles). paring the figures for England and Scotland 

Dedining death - rate. " - Eoilunatcly, the with the corresjionding figures for Ireland, 
mortality records, if still appalling, show a France, and (jlcrniany. In 1915, for pulmonary 
progressively favourable tendency. This is tuberculosis, the figures per J0(),000 of the 
brought out by a c()inj[)arison of the llegis- pojmlation run as follows: Scotland, 111; 
trar Gencrars figures for 1890 and 1920 — ^iui England, 110; Germany, 142; Ireland, 172; 
interval of thirty years. fVom pulmonary France, 179. 

tuberculosis alone, in 1890, the death-rate in Such facts raise questions as to the view 
England was 1G8 jier 100, OCK), whilst in 1920 it maintained by MidclinikofE and otluirs that a 
was 89 iier 100,000. From the same cause, in jirocess of gradual immunization is in progress 
Scotland in 1890 the death-rate was 19.3 per in iliickly populated countries through natural 
100,000, whilst in 1920 it was 86 jjer 100,000. vaccination. With the figures before us, we 
The comparison sliows that by some means are faced with the query : If some countries 
or other a successful resistance is now being are thus reaping the benefit of prolonged natural 
offered to tuberculous invasion which was not vaccination, why are there such striking differ- 
offered before. ences in the various groups forming the older 

This is the more significant as it may be civilizations i If natural immunization be the 
safely assumed that, with increasing exacti- reason, why the .difference in favour of Scot- 
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land over Ireland and France ? If natural 
immunization be the reason, why should Scot- 
land and England show the strikingly low 
mortality (111 and 116 respectively) as com- 
pared with France (179) ? 

Incidence of tubtf culosis. (a) In the popu- 
lation generally. -There is accumulating evi- 
dence which goes to show that sooner or later 
everyone is tuberculized in less or greater 
degree. This would seem to be the explana- 
tion of such observations as those of Nageli 
and Reinhart. The detailed analysis by the 
latter observer, sh owning that 32 per cent, of 
all bodies examined cons(i(;utively by him 
showed evidence of tuberculosis in presently 
aggressive form, illustrates strikingly the fre- 
quency of tuberculosis in its graver forms. 

Such records raise the question : What pro- 
portion of this groat incidence affords need for 
formal measures with regard to treatment and 
prevention ? What proportion of persons in 
any given centre is likely to require medical 
surveillance* with a view to treatment and 
j»re vent ion i 

Jn an address delivered b<*fore the Intcr- 
nalional Congress on Tuberculosis at Washing- 
ton (HK)8) I exj)ressed the view that most 
calculations as to the incidence of tuberculosis 
erred on the small side. Various computa- 
tions led me to state that a minimal basis for 
assessing the incidence of tuberculosis requir- 
ing imm(*diate attention in any district was 
obtainable by multiplying the recorded mor- 
talitv from tuberculosis by 10 ; and further, 
that this multiple would be found to understate 
the actual fact, and 1 suggested that the mul- 
tiple 20 might be ado})ted without exaggeration. 
Although the estimate has been criticized in 
different quarters, all subsequent experience 
has confirmed me in the opinion. 

There is a growing consensus that the esti- 
mate is sound. C’oiifirmatory evidence has 
b<*en forthcoming from the United States. The 
results of the Framingham (Community Health 
and Tuberculosis Demonstration (1916-18) and 
recent observations in Chicago affirm the 
fairness of the })ro]iosed multiple. 

In addition to the numbers included iji such 
an estimate, a still larger ])roportion of the 
community stand in need of more general pre- 
ventiv«» measures. It is obviously of import- 
ance for the successful elaboration of the scheme 
of anti-tuberculosis measures that we should 
have the working data as definite as possible. 

(n) Incidence in childhood.- Statistics have 
accumulated rapidly which go to show that 


tuberculosis is chiefly acquired in childhood. 
Evidence on the point, based on exact observa- 
tion — clinical, pathological, and experimental — 
has been forthcoming from many sides. 

1. Clinical evidence . — There is a consensus of 
opinion that congenital tuberculosis is rare. 
Even with tuberculous parents, the child is very 
s<*ldom born with tuberculous disease. Whether 
the parents arc tuberculous or healthy, the 
occurrence of tuberculosis in the child during 
the first six months of life is relatively infre- 
quent. From that date onwards the frequency 
of tuberculosis increases steadily. 

A number of years ago 1 submitted the state- 
ment, based on jiersonal clinical examination 
of different groups of children of school 
age in Edinburgh, that at least 30 per cent, 
jnesented definite evidence of tuberculosis. 
With greater latitude in the interpretation 
of clinical signs, the percentage would have 
been larg(*,r. Later observations on the same 
lin(*8, combined with the use of the tuberculin 
test, have satisfied me that the figure I have 
quoted was within the truth. 

The evidence obtained from the system of 
the “ march -past ’’ of households, introduced 
by the Tuberculosis Dis])ensary, is striking. 
Jt is not uncommon to discover during one 
su(‘h examination signs of tuberculosis in 
three, four, or five children from the same 
house. 

Since the introduction of the tuberculin 
cutaneous tests, numerous observations have 
been reported from different countries which 
all tend to the same conclusion, namely that 
tuberculosis exists, and can be determined 
individually, in the majority of school chil- 
dren. The figures of von Pirquet, Calmette, 
Ganghofiir, Hamburger, Monti, and Franz go 
to show that in their respective cities most 
children among the working-class population 
have been tuberculized by the time they reach 
the age of 15. 

Nor is the statement referable merely to the 
children of large cities. The observations of 
Franz included the examination of 400 young 
soldiers— apparently healthy recruits from the 
country, wlio had passed the ordinary physical 
examination for the service —and among these 
he found that 61 per cent, gave a positive 
reaction to the tuberculin test. 

2. Pathological evidence . — The ultimate sig- 
nificance of the observations of Nageli and 
Reinhart is apparent on turning to the post- 
mortem examination of children. Hamburger 
has reported the results in two sex>arate groups. 
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The first series included 401 children dying 
from different diseases, of whom 63 per cent, 
of those between 7 and 10 years of age showed 
evidence of tuberculosis, and 70 per cent, of 
those between 11 and 14. The second series 
included 848 children, similarly dying from 
different causes. Of those between 7 and 10 
years of age, 63 per cent, were found to be tuber- 
culous, and 70 per cent, of those between 11 
and 14. Deducting from the 848 those who 
had actually died from tuberculous disease, it 
was determined that of the remainder, between 
1 1 and 14 years of age, no fewer than 53 jKjr 
cent, had tuberculous lesions. Of special 
interest is the fact that in this stories the fre- 
quency of tuberculosis steadily increased from 
17 per cent, in those of 2 years of age to 
53 j)er cent, in those between 11 and 14. 

It is a point of much significani'c that during 
recent years, with increased refinement of 
methods, the number of (jhildren found to be 
tuberculous on post-mortem examination has 
steadily grown. 

3. Experimental evidence . — Experimental re- 
search has shown that tuberculosis is of still 
more frequent occurrence than clinical and 
pathological observations have been able to 
determine. It has been proved that various 
conditions in which it had not been possible 
to discover characteristic upiiearances either 
at the b(‘dside or at the ])o.st-mortem table 
were nevertheless of tubcr<*ulous nature. This 
has been determined in the case of }'ouiig 
children, in whom no definite tuberculous 
lesion could be discovered in life or jjost mor- 
tem, with the excej»tiou of niultijile infiltra- 
tion of cervical and other glands. From these 
glands, in the absi*nce of microscojiical apjiear- 
aiices of tubercle, it lias been found possible 
to i)rt‘j>are an extract which, when injected 
into guinea-})igs, has jiroduced tuberculosis. 

From all this it will be seen that we arc 
confronti'd by the fact that tuberculosis is 
vastly common in childho(,d. Most children take 
it at one time or another. The child’s mucous 
membranes are specially receptive and absor- 
bent. Inoculation occurs readily at any point. 
The extent of spread depends chiefly on the 
cliild’s vitality or the resistaiuje offered to the 
invading organisms by its living cells. This in 
turn is iufiueuced largely by the character of 
the child’s compulsory environment. 

Other things being equal, the younger the 
child the more easy seems the dissemination 
of the virus throughout the lymphatic system. 
The frequency of infection increases in each 


successive age-group. This is doubtless duo 
to the continued, repeated opportunities for 
infection. 

While, with advancing childhood, the fre- 
quency of infection increases, the morbid pro- 
cess progresses as a rule more slowly. In- 
dividual subjects differ much in tliis respect, 
but, other things being equal, tlie ohhu* the 
child the greater his resistance. 

With increasing years tlie frequency of 
apjiarently arrested tuberculosis, e.g. in the 
form of calcified glands and scars, becomes 
noteworthy. Whether such arrest contributes 
in any degree to immunity is a difficult ques- 
tion. Some facts jioint in this direction. It 
is ])ossible that some degree of iimminization 
is established. If so, it is (io?nj>arai.iv(‘ly sliglit 
and fleeting. With (‘ontinuous exjiosiire to 
infection, under conditions of unsuitable en- 
vironment, th(^ immunity readily gives way, 
and the jirogress of tin* disease tends to be 
ra})id. 

(('} Incidence in advanced age. 'I’ubercu- 
losis- -especially pulmonary tuberculosis —is 
to be found frequently in ehhirly | Persons. 
These are particularly tin* cases whicli escape 
notice. The disease is commonly of sluggish, 
undemonstrative tyjie. A])art from chronic 
cough and e.vpec.toration, with some dyspneea, 
there is little calling for attention. Jt occurs 
in the grandj)aTents and other ehb*rly Telatives 
of a Jiousehold, who «are commonly s|)ok(Mi of 
as bronchitii; or ast-hmati'. Vet, if examined, 
a large proportion will be foiUid to ])n*sent 
j»hysical signs of ilisease and a not inconsider- 
able proportion expectinate tiib(*rcle bacilli, 
'riiese old j)eo[>h^ must unhappily be regarded 
as carriers of the disi ise to children m the 
hoiisehofd and to others with whom thi'y may 
be in frequent i-lose contact. 

Variety of clinical manifestation. - 
No other disease, is so kaleidoseopie. in its 
expression. There, is hardly a structure or 
organ of tlui body which it may not invaile. 
Ill some eases tlie intiltrativi* process may re- 
main eomjiarativelv slight - it may be latent. 
Apait frmn these, the jirogress of tlie disease 
varies endlessly from cases which run a rajiidly 
fatal course, measured by W'ceks, to eases wliieh 
may continue throughout a long lifetime. 
There are ca.ses of “ open ” tuberculosis in 
wdiich bacillus-containing discharge is present, 
and cases of “ closed ” tuberculosis without 
such discharge. Of s]>ecial significance is the 
distinction to be drawn between cases where 
the process, however extensive, remains for the 
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most part local, and cases >vlicre the local pro- 
cess, whether slight or pronounced, is associated 
with systemic ^turbance. 

Cliniod dasfificatioii. — Attention has 
hitherto been too much directed towards the 
local manifestations of tuberculosis, whether 
occurring in the lung or other organ. Most 
clinical classifications of tuberculosis suffer on 
that account. 

To be of scientific and practical value, clinical 
classification must include an estimate not only 
of the amount of anatomi(jal involvement but 
also of the degree of systemic disturbance. 

The so-called Turban-Gerhardt classification 
of pulmonary tuberculosis, which was adopted 
by the International Conference on Tubercu- 
losis in Vienna, suffers from the disadvantage 
that the classification is based almost entirely 
on the amount of anatomical involvement 
within the lung. Little cognizance is taken of 
systemic disturbance. The three stages of 
])uImonary tuberculosis recognized under that 
scheme are as follows : — 

twinge /.— Disease of slight severity, limited 
to small areas of one lobe, which, for cxam])le, 
when affecting the a])ices bilat(irally, does not 
extend beyond the sjiine of the scapula and 
the clavicle, or, unilaterally, does not extend 
below the second rib anteriorly. 

Stagv, 11 . — Disease of slight severity, more 
extensive than Stage 1, affecting at most an 
entire lobe, or of greater severity, extcuiding 
at most over half a lobe. 

Stage 111 , — Disease of greater extent than 
just defined, and all cases with considerable 
cavities. 

Such a classification, excellent as it may 
look on paper, is misleading and insufficient. 
In actual fact, a case in Stage III may really 
be less serious than a case in Stage 1, and so 
on. The classification docs not differentiate 
between the various types of illness which 
anatomically may have more or less the same 
basis. 

The following classification gives approxi- 
mately just expression both to the amount of 
anatomkal involvement and to the sgsiemic 
disUirhancc, It groujw cases more satisfac- 
torily from the clinical standpoint, and affords 
valuable indications as to prognosis and treat- 
ment. 

The symbol L represents the local or, in the 
case of pulmonary tuberculosis, the lung lesion, 
and the symbol S the systemic disturbance. 
For convenience, the three anatomical stages, 
already referred to, are accepted and described 


as Li, L 2 , L 3 . By the simple device of com- 
bining variously capital and small letters, the 
diagnosis at a given time can be expressed with 
reasonable accuracy. Thus, in cases with a 
limited involvement of the lung, the various 
possibilities may be stated as Li — a slight 
local process without systemic disturbance ; or 
Lit-— a slight local process with relatively slight 
systemic disturbance; or LiS — a slight local 
process with equivalent systemic disturbance ; 
or IjS — a slight local process with excessive 
systemic disturbance. It matters not what 
amount of local lung involvement exists, 
whether Li, or L 2 > or L 3 , the same principle 
of classification is available. 

Practical experience has shown the value 
of such a scheme. It has not merely a value 
in relation to diagnosis at a given moment, 
but affords a most serviceable means of re- 
cording ilye c/ianges which occur from time to 
tim'i in such cases, whether in the direction of 
improvement or the reverse. 

The following table shows the scheme of 
classification and the symbols in use : — 


L, 


L,S 

liS 

L2 

LsS 

LjS 

1 ,S 

U 

L38 

L3S 

I3S 


The presence of complications is indicated 
by the given symbol followed by a reference 
to the lesion, e.g. IsS + ent. tub. indicates 
a case of extensive lung involvement (vomica 
formation) and excessive systemic intoxication, 
along with intestinal tuberculosis. 

Tuberculoiit in households. — That tuber- 
culosis is a disease of households is one of the 
oldest observations in medicine, the full signi- 
ficance of which has but recently been appre- 
hended, In former times the observation led 
to the erroneous view that tuberculosis is 
hereditary. 

Two questions present themselves for con- 
sideration in every instance : ( 1 ) la there an 
existing source of infection within the house- 
hold ? ( 2 ) Are the environmental require- 
ments for a healthy life and effective resistance 
against tuberculosis available in the home 'i 

( 1 ) An existing source of infection within 
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the household may be present in a readily 
recognized consumptive, or even more fre- 
quently in a member of the household hardly 
susj)ected of being tuberculous, e.g. the elderly 
relative with so-called “ bronchitis.” Or the 
source of infection may be the house itself, 
its walls, haugings, furmture, or floors. 

It was with a view to reach such possibly 
hidden source of infection and to gauge accur- 
ately the degree of dissemination of infection 
throughout the household that many years ago 
1 was led to institute, in connexion with the 
Tuberculosis Dispensary, tlie domiciliary visit 
and the systematic “ march-past ” of the 
household. It was not uncommon to discover 
the ])rimary source of infection in a parent or 
other relative who was not regarded as ill, 
and to discover three, four, or even more 
children already infected in tlie household. 

(2) The question of environment involves 
(‘onsiderations as to the. site and structure of 
the liouse, the amount of acc^ommodation in 
])roportion to the number of inmates, the 
freedom with which air and sunlight reach the 
apartments, the sufficiency and suitability of 
food supjilies, clothing, and generally the under- 
standing, or otherwise, of hoiiseliold manage- 
ment. 

Here again tlie key to the situation was 
afforded by the domiciliary visit of doctor and 
nurse — going back, so to sjicak, with the tuber- 
culous jiatient to liis home and studying his 
environment, in the widest sense, day and 
night. 

One result of intensive anti-tuberculosis 
activity has been to accumulate a large col- 
lection of facts which incriminate the home as 
the nursery of tuberculosis. The Edinburgh 
records have shown that in 60 to 70 per cent, 
of the cases under the care of the Tuberculosis 
Dispensary there existed all the possibility of 
infection — that is to say, persons living in the 
given household had been for prolonged periods 
in closest proximity to one case, at least, of 
pronounced tuberculosis, and in more than 
G5 per cent, of the cases tlie tuberculous 
patient occupied the same bed with one or 
several persons ; and that in more than 75 ^ler 
cent, of the cases the tuberculous jiatient 
occupied, if not the same bed, at least the 
same room, and that 70 jkt cent, of the 
cases occurred in dwellings consisting of not 
more tlian two rooms ; in a large number 
of instances the house was otherwise in- 
sanitary. 

Susceptiliility.— There is a glowing con- 


sensus of opinion, based on clinical and patho- 
lo^cal observations (both in man and in 
animals), that tuberculosis is not boroditary in 
the strict sense of the word. The offspring of 
tuberculous parents is very seldom bom tuber- 
culous. It comes into the world for the most 
part free from tuberculosis. The fact in rela- 
tion to cows has been long recognized and is 
tlie basis of the preventive treatment of tuber- 
culosis among cattle, introduced in Denmark, 
known as the Bang system. If a calf be re- 
moved immediately at birth from contact with 
its tuberculous parent and transferred to a 
fresh, non-infected cow-house, and due care be 
given to its rearing, the animal remains free 
from tuberculosis. Contrariwise, calves left 
after birtli in contact with diseased motliers 
and reared by them commonly develop tuber- 
culosis. 

Tuberculosis is acquired by the offspring in 
proportion as it is kept in close jiropinquitv 
to tlie potential source of irilcctiou in the 
parent, under conditions of environment which 
make it difficult for tlic tender, succulent, and 
absorbent tissuc^s to withstand inocuUtion. In 
proportion as those factors arc excluded, the 
offspring remains free from infection. 

While this is true, it may well be that tuber- 
culous parents pass to their progeny a lowc^red 
power of resistance to the disease. An heredi- 
tary transmission of li^ss resistant .iissutis is 
not excluded, llelative susc^eptibility or in- 
susceptibility to certain other diseases has been 
recognized in individuals, fan>iiios, and rac.es. 
In bacteriological research tlic insusceptibility 
of certain animals to certain contagions and 
poisons is well known. In the dopartiuent of 
therapeutics, certain methods of treatment are 
based on the recognition of the relative in- 
susceptibility of certain animals. 

W^e are not entitled to predicate more for 
the influence of heredity on tuberculosis tliaii 
tlic production in the tissues of the offspring 
of a susceptibility to, or a diminished power 
of resisting, the tubercle bacillus. 

Preventioii and control. — I’hc problem of 
the prevention and control of tuberculosis is 
far-reaching and difficult. We have to deal 
with an infective process of slow, insidious 
nature, for the most part, wliich is highly 
tractable in the earlier stagers, readily arrested 
under suitable conditions of environment, but 
correspondingly persistent in the absence of 
these. Further, we have to deal with a dis- 
ease with immensely wide ramificatioas tlirough- 
out the community, to which everyone is liabhi 
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and with which, sooner or later, the majority 
bo(.‘omes affected in some degree. 

The measures to be followed divide them- 
selves naturally into — 

1. Prevention. 

2. Control and treatment of cixisting 

eases. 

1. Prevention.- This includes (I) measures 
directed towards increase of resistance on the 
j)art of the individual and the community — 
the creation, broadly speaking, of suitable 
environment, and (2) the removal of sounses 
of infection. 

(1) Feraonal measures . — From infancy on- 
wards the citizen must Ijo bn^d in an environ- 
ment W'hich makes for resistanc(i. The great 
])ractical difficulty lies in the ignorance and 
helplessness of the average individual and 
household in res]»ect of air. cleanliness, and 
food. 

Effective resistance will follow in proportion 
as the vitalizing jiroperties of fresh air and 
cleanliness are understood and demanded in 
the. ordinary household, and the child’s corn- 
] misery environment is maintained in accord- 
ance with jihysiological principles which make 
for health. These principles are sim]»le and 
broad, and their a])])lication is (‘asy and costs 
little. 

There is urgent need for education in the 
laws of health. From childhood onwards man 
and women must be trained to ‘‘ know them- 
si'lves.'’ beginning with the sim])lest possible 
facts, they should be made to understand the 
machinery of tin* human body and the funda- 
mental j)rinci]»les (»f health. Jii this direction 
much might be achieved ])y doctors, nurses, 
liealth visitors, and social workers. 

AVere the cardinal princij)les of the sana- 
toriiun realized W’ithin the home and work- 
shop and in communal life generally, the in- 
fluence of the tubercle bacillus might be largely 
discounted. Every school should be an object 
lesMUi in health methods, and first and fore- 
most of such object lessons should be the con- 
stantly ojien ^\indow. Every school should 
be an open-air school. School teachers must 
realize for themselves, and so be able sympa- 
thetically to impress on their scholars, the jiara- 
mount significance of oxygen in healthy life. 

Tliere must be practical training in domestic*, 
economy — object Icyssons in the selection and 
])rc»paration of food and clothing, cleansing of 
the. dw'elling, washing, lighting, in the ready 
detection of departures from health and in the 
general principles of nursing. 


The main facts regarding the occurrence and 
prof)agation of tuberculosis should be common 
knowledge. Everyone should understand that 
tuberculosis is not got by exposure to cold, 
that, contrariwise, the more freely the individual 
enjoys fresh air and sunlight, the more cer- 
tainly will he avoid tuberculosis. 

Dusting and sweeping of rooms and offices 
ought to be carried out by moist methods, and, 
whim possible, immediately after, rather than 
before, occupation. 

In choosing a house, its potential of air and 
sunlight should be the first consideration. 
Dryness of the residence is essential. 

Every effort must be made to lead the physio- 
logical life. Etiological facts all go to show 
that th(* more the individual is in the open 
air, the l(»ss is he likely to contract tubercu- 
losis. Contrariwise, the. more he is indoors, the 
gre.ater is the risk. This risk must be minim- 
ized as far as possible for those whose business 
is chiefly sedentary by the direct admission of 
fresh air during W'orking hours and by an extra 
allowance of fresh air at other times, e.sj)cci- 
ally by night. The sedentary habit must be 
counterbalanced by acjtivity in the open in 
off times. Respiratory movements and pos- 
tural exercises — in a word, lung gymnastics — 
should be pra(*tised regularly, either in the 
o])en-air or, wdicn this is iiu|)ossible, in a room 
with the window freely oj^en. 

Life from day to day should be regular and 
simj)le. The. toilet of the, skin (baths, rubbing, 
etc.) sliould be carefully attended to. Clothing, 
while, sufficiently warm, should be light, and 
all constriction excluded. Ch(‘.st ])rotectors and 
extra mulllers should be taboo. TIk? use of 
stimulants and toba(*co, if indulged in, should 
be carefully regulated, and cigarette, smoking 
should be exclud(*d. 

After acute illn(‘sses, particularly measles, 
whooping-cough, and influenza, special care 
must be taken to ensure satisfactory convales- 
cence. 

tSafeguards against infection.— In view of the 
risk of infection through milk, where there is 
any doubt as to the jnirity of milk suj)ply 
all milk taken by children should be scaldid 
before use. 

When one of the household is already 
affected, it is necessary to adopt certain pre- 
cautions to safeguard others. The essential 
^precautionary measures arc simple and easily 
carried out. If this be done, the presence of 
the tuberculous patient need not be regarded 
as a serious menace. The breath of the con- 
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sumptive patient does not convey infection. 
The risk of carriage of infection in coughing — 
which is probably less than some authorities 
suppose — may be readily avoided by screening 
or the like. As the chief danger lies in the 
expectoration, this should be carefully dis- 
charged into a jar or ^ask containing a table- 
spoonful of disinfectant, or into a destructible 
handkerchief. 

The tuberculous patient should not share the 
same bed, or, indeed, the same sleeping room 
with another. This applies with 8po<;ial force 
ill the case of the tuberculous mother. An 
affected mother should not suckle her child. 
Kissing and fondling should be avoided. 

The subject of tuberculosis should not marry 
when there can be any doubt as to the abso- 
lute arrest of the disease. The physician should 
not give his sanction to marriage unless, under 
definite observation, the tuberculous process 
has been perfectly quiescent for a year or two. 
It is frequently well to extend the jirobationary 
period. 

The tuberculous patient must be jealously 
careful not to swallow expectoration. Swal- 
lowing means the risk of carrying bacilli to 
other organs. 

Unhealthy conditions of tonsils and enlarge- 
ment of lymphatic glands should be watch<*d 
with much care. 

(2) Public Measures, — Every community 
must insist on the maintenance of sanitation 
on a high level. Local authorities have large 
powers in this direction, and they must be 
urged to use them. 

Wisely-devised measures for the increase of 
sunlight and air throughout cities and towns 
do much in the prevention of tuberculosis. 
Tliis includes the removal of insanitary quarters, 
the provision of oj>en sjiaccs, gardens, and parks, 
and the widening of streets. 

Housing reform is imperatively needed. It 
is obvious that every man, woman, and child 
must have a satisfactory homo, sufficient in 
every direction to nieiit the X)hy»iologicaI needs 
of healthy existenise and development. 

The inspection of lodging-houses, workshops, 
factories, places of assembly and public con- 
veyances should be more stringmit. Cleanli- 
ness of streets must be insisted on, and street 
cleaning should be rendered harmless by water- 
ing the streets previously to brushing them. 
Spitting on the streets and in assembly jilaces 
and public conveyances should be forbidden as 
a nuisance. 

Sufficient powers must be given and use/l fur 

m—z 


the supervision of the milk supply of the area 
of population. 

Under the Ministry of Health in England and 
Wales the following bodies are concerned, in 
varied degree, in dealing with tuberculosis, 
viz. : (a) County Councils, (b) Sanitary Authori- 
ties and Joint Hospital Boards, (c) Insurance 
Committees, (d) Local Education Authorities, 
(e) Poor Law Authorities, (f) the Metropolitan 
Asylums Board. Under the Board of Health 
in Scotland the authorities concerned include 
(a) for Boroughs the Town Council, (b) for 
counties divided into districts the District 
Committee, (c) for counties not divided into 
districts the County Council, (d) Insurance 
Committees, (c) Local Education Authorities, 
if) the Parish Council. 

In respect of persons discharged from the 
Services because of tuberculosis attributable 
to, or aggravated by, such s(*-rvice, the Pensions 
Ministry has important res])onsibilities. These 
are fulfilled by relations established between 
the Pensions Ministry and the Health Ministry 
(Insurance Commissioners), and locally by 
insurance Committees acting in relationship 
with Local War Pensions ('ommittec^s. 

In addition to these authorities, voluntary 
bodies have, in varying degree, undertaken 
wwk and maintained institutions in relation 
to tuberculosis. These include the National 
Association for the IVevention of Tuberculosis, 
the CVmtral Fund for the J’romotion of Dis- 
jiensaries in London, the Committei's of the 
various Tuberculosis Hos|)itMl8 throughout the 
country, and tin? Royal V'^ictoria Hospital 
Tuberculosis Trust (Scotland). 

The legal measures under which the various 
authorities ac.t include especially the Public 
Health Acts of the several divisions of the 
country and successive TubiTCulosis Kegula- 
tJons, the Infectious Disease (Notification) 
Act (1889), the Isolation Hospitals Act (1893), 
and the National Insurance Act (1911) and 
successive Tuberculosis Regulations. 

2. Control and treatment of existing cases. 
— These imply a knowledge of the incidence 
and distribution of tuberculosis throughout the 
country, and the establishment of suitable and 
sufficient machinery for dealing with these. 

Anti-tuberculosis measures. - — It is obvious 
that in framing an effective anti-tuberculosis 
scheme, it is essential to combine measures 
of prevention witli measures for the care and 
treatment of individual cases. 

If the ultimate outlook of the De|>artment 
of Health is towards the prevention of tiiber- 
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culosiH, it is no less clear that for a long time 
to come it will have to deal directly with the 
treatment of a great mass of tuberculous 
material. It is foolish to speak — as is fre- 
quently done in certain quarters — as if the 
one solution of the tuberculosis problem were 
to be found in better housing of the people. 

The provision of better houses admittedly 
plays an important part in tlie correction of 
faulty environment, and this has been con- 
sidered above. 

The tracking of tuberculosis to the homo 
was one of the earliest triumjjhs of the Tuber- 
culosis Dispensary. The following of the 
tuberculous patient back to his ‘*ncst” and 
studying the conditions of the home and the 
household largely contributed to the exposure 
of the clamant need for an improvement of 
immediate environment. It was the domicili- 
ary visitation of cases which bore most j)i quant 
testimony to the crying shame of much that 
passed for human habitation. 

The discovery in the sanatorium of the extra- 
ordinary influence exerted on tuberculosis by 
the institution of a pliysiological environment 
em})hasi7.ed the contrast between healthy 
environment and that present in a large ])ro- 
portion of the homes of the community. The 
sanatorium aflorded the proof that, if only the 
I>ropcr environment could be reproduced in tlie 
homes of the x)eo[)le — both in town and in 
country— the incidence of tuberculosis would 
be enormously reduced. 

But it is no less evident that the niiilenniuin 
cannot be realized for many a day. Mean- 
whili!, tuberculosis reproduces itself in count- 
less instances. 

Tlie source of infection remaining, the re- 
current cases of tuberculosis in every commu- 
nity will have to be dealt with. 

An effective anti-tuhcrcttlosis organization 
must have an outlook on all sides of the 
question. 

1. It must have in view the etiological factors 
w'hich lead to the x>roduction of the disease, 
including both environment and sources oi 
infection. 

2. It must recognize the most effective 
measures for combating these and preventing 
disease'. 

3. It must have available means for the 
estimation of the incidence of the disease 
and for its detection at the earliest possible 
moment. 

4. It must render available to the commu- 
nity generally the best methods of treatment 


for the varying forms and stages of the dis- 
ease, either in institutions or at the patients’ 
homes. 

5. It must endeavour by a suitable propa- 
ganda to educate the community regarding 
the causation, prevention, detection, and treat- 
ment of the disease. 

6. It must insist on a more special training 
of the medical jirofession (doctors, nurses, etc.) 
in the prevention, diagnosis, and treatment of 
tuberculosis. 

7. It must seek to turn the experience gained 
in the working of the scheme to more general 
use by collating results and by encouraging 
rcsearcih with regard to the many-sided aspects 
of the disease. 

It is clear that any anti-tuberculosis scheme 
will be effective only in jiroportion as it is 
based on the facts and needs of the case. In 
its essentials, an effective tuberculosis scheme 
should be ajiplicablc throughout an entire 
country. It might, indeed, be uniform through- 
out the world. 

Tuberculosit Schemes. — It was considera- 
tions of the sort just enumerated which led 
the British Departmental Committee on Tuber- 
culosis (1912-13) to propose the erection of 
machinery for combating tuberculosis. Such 
machinery is now largely stereotyped in the 
so-called Tuberculosis Schemes in the United 
Kingdom. 

The j)rincix)le embodied in the Model Scheme 
reproduces wliat had been evolved in the prac- 
tical solution of the problem from 1887 on- 
wards, and had come to be known as the 
Edinburgh Scheme. 

The essentials of the scheme are — 

1. Notillcation. 

2. The Tuberculosis Dispensary with its 

varying activities. 

3. The Sanatorium foi* the treatment of 

suitable cases with a view to arrest 
of the disease. 

4. The Hospital wdth various possil)ilities 

for the treatment of acute conditions, 
segregation of advanced and dying 
cases, education of more chronic 
cases, etc, 

5. The Working Colony for more con- 

tinuous treatment on simpler lines 
of hopeful cases requiring more pro- 
longed car 3 with concurrent training. 

6. Care Committees concerned with the 

social side of the problem, and the 
oversight of the patient from the 
economic point of view. 
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It is desirable to review each of these {actors 
in somewhat greater detail. 

1. Notifloation. — ^In a disease like tubercu- 
losis, of infective character, varying manifas- 
tation, and widespread distribution throughout 
the community, it is obviously desirable that 
the Health Authorities should be in possession 
of as complete information as possible regarding 
its incidence. 

It is all the more remarkable that, notwith- 
standing the advocacy of those who knew 
most about the subject and were therefore best 
entitled to make the demand, it took a long 
time before notification of tuberculosis became 
general.^ 

The first successful move occurred in New 
York where, in 1893, notification “ was required 
of cases of consumption in all public institu- 
tions, and was requested voluntarily from doctors 
of cases occurring in their private practice.” 
The measure worked so satisfactorily and 
smoothly that in 1897 the Health Board of 
New York declared pulmonary tuberculosis to 
be ‘‘ an infectious and communicable disease ” 
and required notification of all cases of con- 
sumption occurring in the city.” 

In the United Kingdom, following much dis- 
cussion, voluntary notification was gradually 
introduced in a number of cities. The chief 
difilculty in the way of compulsory notification 
was the attitude of reserve adopted by the 
Local Government Boards. Finally, howevcjr, 
in 1912 notification of pulmonary tuberculosis 
was made compulsory, and in 1914: all fornus 
of tuberculosis became notifiable. The doctor 
in attendance on the case was made re- 
sponsible for the notification, and a small 
fee was paid to him in rijspect of each case 
notified. 

Much has been made of the diffictiltics of 
notification of a disease so varied in its mani- 
festations as tuberculosis. It should be kept 
in \iew, however, that apart from detection of 
tubercle bacilli, there are abundant grounds 
for the diagnosis of a large proportion of 
cases. This is particularly true in more 
advanced stages, where it is especially desir- 
able to have notifications as coin])lete as 
possible. 

It is clear that from one cause or another 
many cases remain unnotiiied. But the exist- 
ence of the demand has made examination 
more careful and thorough. Practitioners have 
become more accurate in the diagnosis and 
record of their cases. Mistakes continue to be 
made, commonly in the direction of omission. 


With growing knowledge of the disease and 
refinement of methods of diagnosis, notifica- 
tions will tend to become more exact and 
exhaustive. 

Relation to the Public Health DepartmetU . — 
Notifications are made officially to the Medi- 
cal Officer of Health. Where a satisfactory 
Tuberculosis Scheme is in operation, they are 
passed to the Tuberculosis Officer, who is the 
responsible representative of tuberculosis in 
the Department. 

A good deal of unnecessary trouble and irri- 
tation has arisen over the relation of the 
Medical Officer of Health to the subject. So 
long as there is one official head to the Health 
Department of a Local Authority, and he is 
designated the Medical Officer of Health, it 
is convenient that reports regarding tubercu- 
losis, as regarding other diseases, should bo sent 
to him. In this sense he is the Administrative 
Officer. Within the Public Health Department, 
however, if it is properly organized, there should 
be a Tuberculosis Department manned by 
Tuberculosis Officers of varying grades. The 
chief of these executive olficers should receive 
the notifications and deal with them practically 
as the circumstances demand. In numerous 
instances ho may not require to be in clinical 
relationship with the ])atient notified. In those 
cases where he should be in close touch there 
is available for the ])urj)oso all the machinery 
which is representcfl by tlic Tuberculosis 
Dispensary, 

Following notification, the Tuberculosis De- 
partment may tliink it desirable to make a 
domiciliary visit for the purjiose of assuring 
that immediate environment is satisfactory. 
In such a case the executive officer will get 
into communication with the notifying doctor. 
In some instances it will be found that the 
notifying doctor will bo very glad if further 
responsibility for the care and treatment 
of tiie case be transferred from himself 
to the Tuberculosis Department. The fur- 
ther stejjs to be taken will be considered 
under the head of The Tuberculosis Dis- 
l^ensary. 

2. The Taberculosis Dispensary.— The pur- 
pose in establishing the tuberculosis dispensary 
was to create a centre which should concern 
itself with every aspect of the tuberculosis 
problem. 

The dispensary was projected as a central 
institution or bureau in respect of all the tuber- 
culous material in the district. This central 
institution woidd draw to itself persons afifccted 
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by tuberculosis or *who might be suspected by 
themselves or their doctors to be so suffering. 
It would constitute an information bureau ” 
in respect of all inquiiies concerning tubercu- 
losis, and a “ supervision bureau ” in respect 
of patients who did not require hospital treat- 
Tiicnt, but whore home supervision and general 
direction were desirable. It would serve as a 
“ clearing house ” in respect of the different 
types of tuberculosis which presented them- 
selves and which might require institutional 
treatment. It would form the nodus or con- 
necting-point of diverse measures which had 
for their common purpose the prevention and 
treatment of tuberculosis. 

The first tuberculosis dispensary — the Vic- 
toria Dispensary — was established in Edin- 
burgh in 1887. The programme of operations 
was as follows : 

1. The reception and examination of jiatients 
at the dispensary, the keeping a record of 
every case, with an account of the patient’s 
illness, history, surroundings, and present con- 
dition; the record being added to on each 
subsequent visit. 

2. The ba(‘teriological examination of cx- 
{lectoration and other discharges. 

3. The instru(‘>tion of patients how to treat 
themselves, and liow to prevent or minimize 
the risk of infection to others. 

4. The dispensing of necessary medicines, 
sputum bottles, disinfectants, and, where the 
]>atient’s condition seemed to warrant it, food- 
stuffs and the like. 

5. The visitation of patients at their own 
homes by (1) a qualified medical man, and 
(2) a specially trained nurse, for the double 
purpose of treatment and of investigation 
into the state of the dwelling and general 
conditions of life and the presence of infec- 
tion in others. 

G. The selection of more likely patients for 
ho8j)ital treatment, either of early cases for 
sanatoria or of late cases for incuiable 
homes, and the suiHjrvision, where necessary, 
of patients after discharge from hospital. 

7, The guidance, generally, of tuberculous 
])atieuts and their friends, and the answering 
of inquiries from all interested i>crsons on every 
question concerning tuberculosis. 

The methods of the tuberculosis dispensary 
arc entirely different from these of the ordinary 
out- 2 )atient department. This cannot be too 
much emphasized. The dis})ensary views tuber- 
culosis as an infective and endemic disease, 
ramifying throughout the social organization 


in quite unique fashion. Tuberculosis reflects 
and, in turn, influences social conditions in 
extraordinarily varying ways. 

The dispensary recognizes the unity of tuber- 
culosis in all its stages and in all its re- 
markably varied manifestations. Its aim is 
that not a single case of tuberculosis shall 
occur unobserved, or remain imcared for, in 
the community. 

Once it gets in touch with an individual 
patient, it never loses hold of him. Either it 
treats him directly, or it sends him for treat- 
ment to the appropriate institution. In the 
latter case it undertakes his after-care when 
institutional treatment is over. 

Beyond all this, it seeks to discover tubercu- 
losis in its recognized haunts. One of its most 
valuable functions is to trace the patient to 
his home — ^to get at what I have termed the 
“ tuberculous ^ests,” to investigate faulty 
environment, and to search out tuberculous 
disease among the other members of the house- 
hold, and in turn to undertake the care of 
tliese. It takes the home and household in 
hand, so far as it may be infected by tubercu- 
losis. 

Every tuberculous individual coming within 
the cognisance of the dispensary is dealt with 
(a) in his own interest and {b) in that of the 
community. 

Personally, the sick man receives the form 
of treatment appropriate to his case, either in 
his owm liouse or at the dispensary, or in one 
of the institutions linked with the dispensary 
— the treatment being directed and maintained 
until all risk is past. 

From the j)oint of view of the community, 
the patient leads the way to the home and the 
household. While obviously looking after the 
sick man, the disjHjnsary takes occasion to 
study his surroundiiigs and to search for other 
cases. "J'his is attained by visits of (1) the 
dispensary nurse and (2) the dispensary 
doctor, which follow in every instance. It is 
of first moment that these visits should be 
undertaken by skilled members of the dis- 
jHinsary staff. Thereby the work is done 
uniformly and efficiently, and risk of over- 
lapping is avoided. 

Where the home conditions are such as to 
call for structural alteration of the dwelling, 
or, it may be, its condemnation, the matter is 
referred by the dispensary doctor to the 
medical officer of health, just as would be 
done in similar circumstances by a private 
practitioner. 
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In this way the tuberculosis dispensary be- 
comes the centre of anti-tuberculosis activity 
within the given area, and the connecting link 
of an organized system of anti-tuberculosis 
agencies which include the sanatorium, the 
tuberculosis hospital,, the farm colony, the 
tuberculosis school, etc. 

In relation to notification, the dispensary 
plays a twofold part. In the first place, it 
constitutes an important notification agency. 
The disptmsary attracts tuberculous patients 
at all stages, who would in many cases either 
not consult a doctor, or might present 
themselves for advice under conditions 
where the detection of disease is leas 
likely. By its system of examination of 
homes and households it discovers tuber- 
culosis ut the earliest point. Thus, of cases 
notified during 1912 (before tuberculosis 
was notifiable) in the borough of Ken- 
singt.on no fewer than 61-8 per cent, were 
notified by the tuberculosis dispensary, and 
similarly in the borough of Paddington 
40-3 per cent, were notified by the dispen- 
sary. Ill Edinburgh more than 50 per 
cent, of the casc^ notified under compulsory 
notification of pulmonary tuberculosis have 
been notified by the dispensary. 

After notification the dispensary once more 
stc})8 in and decides in practical fashion wliat 
is to become of the notified individual. The 
tuberculosis dispensary takes and k(jeps hold 
of the tuberculous patient in his own interest 
and that of the community. 

While the dispensary must be linked closely 
with every agency concerned with the over- 
sight and care of tuberculous cases, it must 
be linked likewise with the general body of 
practitioners, to whom is committed the treat- 
ment of tuberculous patients at their own 
homos. The resources of the dispensary should 
be placed at the service of the doctor.s, for the 
purpose either of consultation or of treatment. 
The cx])crt staff of the dispensary sliould be 
available to give advice on any question in 
relation to tuberculosis. Inquiries should be 
w’elconied on all subjects wOiich relate to the 
disease. 

Reception of patients,- The benefits of the 
dispensary must not be too strictly limited to 
admittedly tuberculous subjects. Special care 
must be practised as regards suspect cases. 
The doubtful case of to-day is frequently the 
definite tuberculous patient of to-morrow. 
With grow'ing experience and refinement of 
methods, the thorough clinician finds that the 


number of patients merely “ suspect ” dimin- 
ishes while the number diagnosed as “ tuber- 
culous ” increases. 

All patients must be aroused to a personal 
interest in the care of their health and the 
treatment of their disease. By quiet talks — 
causeries — to groups of patients, and the regular 
training of them in physiological methods, 
much is to be gained. The patient's interest 
is awakened, and he becomes the main agent 
in liis cure. 

Examination of ‘‘ contacts ” — This is one of 
the most important of the disjwnsary functions. 
The tuberculous seedling is discovered at a 
stage when it can be readily dealt with. To 
be effective, the work should be in the hands 
of the ablest and most experienced of the 
staff. ^J’he work must be thorough and dis- 
criminating. The earliest stigmata of tubercu- 
losis must be appreciated. When a “ contact ” 
is recognized as tuberculous, he must be placed 
under regular supervision and his condition 
watched as carefully as if he were more gravely 
affected. 

liepetUion of examimtion-" The examina- 
tion of contacts must not be limited to one 
occasion only. Contacts who at the first 
examination are passed as non* tuberculous 
must be reviewed from time to time. Cases 
about whi(jh there is doubt should bo re- 
examined moni frequently, say every three 
months. So long as the primary source of 
infection remains in the home, the possibility 
of successful infection of (»tliers continues ; 
indeed, the chance of suc(;cssful inoculation 
increases. It is a good rule, in case of 
death of the original case or removal to 
sanatorium or hosj)ital, to make a s])ccially 
careful revisal of the other members of the 
household. 

Domiciliary visitation . — The thorough inves- 
tigation of the home and the household is of first 
importance. Without a systematized plan of 
domiciliary visitation by doctor and nurse, a 
large j)art of the value of the dispensary is 
lost. Jf the dispensary nurse bo wortliy of 
her position and training -she is something 
more tlian a nuire health visitor — she will 
readily win the confidence of the patients by 
her interest in their welfare. She instructs the 
patients and their friends (wives, mothers, etc.) 
as to treatment and prevention. Jn co-opera- 
tion with the visiting doctor, she should report 
regarding the patient’s environment. The lines 
of inquiry are suggested in the accompanying 
schedule of inquiry. 
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Schedule op Inquiry reoardinq Dispensary Patients 
No. in Ledger Date of Report 

Name Married or single ? 

Address 

Occupation Has patient changed occupation ? 

Able to work full time ? Or part time ? 

If unable, confined to bed ? 

How long ill ? 

Situation of house (area, ground fioor, first, etc.) ? 

Number and ages of inmates ? 

Number and description of rooms ? 

General aspect of house (clean, damp, dusty, smelly) 7 

Number of windows ? Can they open ? 

Are they kept open (a) by day ? 

(6) by night ? 

Have they always been kept open ? 

Does patient sleep alone (a) in bed ? 

(b) in room ? 

How is washing of clothes done ? 

How long in present house ? 

If has moved within two years, previous addresses ? 

Have there been illnesses or deaths in house ? 

(а) In own time ? 

(б) In previous occupancy ? 

Exposed to infection (a) at home ? 

(b) at work ? 

(c) among friends ? 

Present health of other members of household ? 

What precaution taken to disinfect ? 

T. B. in sputum ? 

T. B. in dust of room ? 

General dietary ? Teetotal ? 

General condition (well-to-do, badly off) ? 

Proximate income of household ? 

Assisted by siK-ieties, church, friends, rates ? 


(Signed) Reporter. 

Medical Officer. 


Records , — TJic record regarding each patient 
should be coiuplck*. and continuous. His 
dossier should include an account of his history, 
condition, and progress, his home conditions, 
his relationship to work. The physical con- 
dition of patients should be reported according 
to a definite and uniform scliemc, supplemented, 
where desirable, by an X-ray photograph. 
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Where a patient passes to an institution, 
a specially careful note should be made of his 
actual state, and, on discharge from the 
institution, a summary of his treatment and 
lirogress during residence should be added. 
Thereafter a summary of his progress should 
be made from time to time. 

Statistical departmmt, — Each dispensary 
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should have its statistical department. This 
tends to ensure uniformity and continuity of 
record. If properly worked, it affords a reli- 
able and up-to-date Directory (Address-book) 
of Tuberculosis for the areas served by its 
operations. This accumulated information in 
any direction can be readily tapped. 

To be effective, the scheme of records should 
be as simple and direct as circumstances will 
allow. By means of well-devised card-indexes 
it is easy to collate in a short time the facts 
bearing on any line of inquiry. 

Publication and propaganda department . — ^It 
is the duty of the topensary to keep alive the 
public interest in the prevention and treatment 
of tuberculosis. This can be readily effected 
by means of attractive cards and leaflets on 
such subjects as, How to avoid infection^ How 
to keep fit, How tuberculosis is spread. How 
to treat tuberculosis in a household, and so 
on. From time to time popular lectures and 
addresses, illustrated by lantern slides and 
cinema, may be given on similar subjects. 

Examination of sputum. — ^Patients coming to 
the dispensary must be enjoined to bring — 
preferably in a jar given them for the purpose — 
a clean specimen of expectoration or other dis- 
charge for examination. The results of such 
examination, whether positive or negative, will 
be added to the dossier. 

If the examination is negative, care must be 
taken to ensure a sufficiently frequent repeti- 
tion of the test. The routine of such examina- 
tion, if projicrly systematized, is not burden- 
some. It is easy to train a lay assistant or 
laboratory boy to do the mechanical part of 
the process. 

3. The Sanatorium. — The sanatorium has for 
its sjMscial purpose the effective arrest of the 
disease in curable cases and the education of 
the patient and the public in its treatment and 
prevention. 

Nature cures tuberculosis every day. The 
aim of sanatorium treatment is to assist Nature 
in her effort to resist invasion. The purpose 
is to increase vital resistance and so establish 
more or less immunity. 

The essentials of the sanatorium are free 
exposure of the patients to open air, proper 
dietary, perfect rest w’hen necessary, at appro- 
priate stages carefully regulated alternation of 
rest and movement, suitable clothing, and 
attention to the skin — a physiological regimen 
in the largest sense. In addition, the sana- 
torium affords opportunity for the continued 
application — under close medical observation — 


of specialized lines of treatment, e.g. tuber- 
culin, operative measures, etc., which might 
be otherwise impossible. 

Selection of cases. — Success in sanatorium 
treatment largely depends on the care and 
skill with which cases are selected. Broadly 
speaking, the earlier treatment is undertaken, 
the more likely is it to bo effective. A large 
part of the value of sanatoria has been lost 
by the lack of exact care in the selection of 
the suitable patient. 

Sanatoria have been blocked by a crowd 
of wholly unsuitable patients. They have ]^en 
allowed to become dumping-grounds for every 
sort, and the imdesirablc (incurable) has been 
especially in evidence. The result has been 
hopeless confusion, the piling up of long wait- 
ing lists, and the exclusion, at the proper 
moment, of suitable cases, with the inevitable 
result tliat in many instances the suitable 
have perforce lapsed into the unsuitable. In 
this w'ay an interminably vicious circle lias 
been established. 

Site of the sanatorium.— A great mistjike has 
been commonly made in the choice of site. 
Sanatoria have too often been placed in 
])ositions, desirable enough in themselves, 
which are hopelessly inaccessible and otherwise 
inconvenient. They ought to be established 
in imtnediate relationship with the large centres. 
I'hc point cannot be emphasized too much. 
Jt is of primary importance, for the larger 
solution of the problem, that patients and the 
population generally sliould get rid of the 
prevalent, erroneous belief that a cure can 
only be effected and health maintained under 
conditions which their ordinary residence and 
j»osition will not allow them to enjoy. It has 
been demonstrated over and over again that, 
just as tuberculosis occurs in all climates, so 
it can be treated in all climates with approxi- 
mately equal success, jirovidcd that the physio- 
logical indications for treatment are fulhlled. 
That being so, it is obviously an enormous 
advantage that the sanatorium should be in 
reasonable proximity to the centre of popula- 
tion which is chiefly interested. 

Results of sanatorium treatment. — ^The value 
of sanatorium treatment to individual tuber- 
culous persons and as an object lesson in tlie 
prevention and treatment of tuberculosis is 
a(;know]edgcd by the great majority of those 
whose experience entitles them to sjieak. 
Given a well-managed sanatorium and suitably 
selected patients and a sufficient length of 
residence, the value of the sanatorium cannot 
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be exaggerated. Everything depends on the 
conditions that have been premised. There 
arc sanatoria and sanatoria. Some are un- 
worthy of the name. Sometimes. innocently, 
sometimes perversely, most unsuitable cases 
have been thrust even into suitable sanatoria, 
and there has been little attempt to measure 
the length of treatment to the needs of the 
case. The limit of residence has been fixed 
by rule-of-thumb methods for economic or 
other reasons. The result has been incom- 
plete, and an incomplete result in tuberculosis 
commonly means failure. 

The lesson has yet to be learned by most 
local authorities that tuberculosis takes a long 
time to come and no less certainly takes a long 
time to go. The random, thoughtless judg- 
ment that is meantime current that sanatorium 
treatment lias proved a failure is not justified 
by facts. 

In the Tuberculosis Scheme the sanatorium 
was established to effect a special purpose in 
the campaign — ^namely, the treatment of early 
cases. It was not projected for the patching 
up of damaged lives. Its use for the latter 
class lias been the result of muddling on the 
part of those who, without training and patience 
to understand the issues, have adopted the easy 
creed that ** One man’s guess is as good as 
another’s.” It is liardly fair to complain of the 
failure of machinery to do work for which it 
was not intended, nor is it sound to propose 
to scrap machinery which, far from having 
failed, has not for the most part been given a 
chance. 

4. The Hospital.— There arc cases of tuber- 
culosis beyond the reach of recovery. Some 
of these arc of highly chronic character and 
relatively unimportant. On the other hand, 
there is a large group of advanced and jno- 
gressive disease. This constitutes the greatest 
source of danger to the community. The risk 
of infection when such jiatienls are resident in 
the contracted dwellings of the jioor is very 
^eat. It is especially for such that hospital- 
ization is clamantly called. 

What is w'anled is that the patient should 
be nursed and cared for in a satisfactory 
manner without prejudice to the members of 
his household. Fortunately the number of 
such cases tends to diminish steadily in pro- 
portion as the operations of the other factors 
in the Tuberculosis Scheme— -especially the 
Tuberculosis Dispensary — are satisfactorily 
developed. 

The hospital may either be a sei^arate in- 


stitution specially devoted to the purpose, or 
may conveniently be part of a general infec- 
tious hospital. Whichever form it take, it is 
most desirable that the hospital should be 
regarded both by doctor and by patient as a 
hospital for the treatment of the disease, and 
not a mere asylum or segregation centre. 

Patients must be encouraged to come into 
hospital with the hope of more skilled treat- 
ment than is possible at home. They should 
be advised by every possible means to remain 
in the hospital until the end, or until, as some- 
times happens, they are so obviously better 
that they may be suitably transferred to another 
institution or to their own home. If the hos- 
pital is to fulfil its purpose, from the preventive 
jKiint of view, patients in an advanced stage 
of the disease, once admitted, should not 
discharged, save for quite exceptional reasons. 
To improve the patient's condition a little 
and then discharge him is almost completely 
to negative the purpose for which the hospital 
was instituted. 

Such hospitals should preferably be within, 
or in close proximity to, the area they serve. 
It is very desirable that the patient's friends 
should have easy access to him, and that there 
should be no suggestion of segregation as in a 
‘‘ leper-house.” From this j)oint of view there 
is much to be said for the inclusion of this type 
of hospital as part of a general fever hospital. 
In some districts, on the other hand, it may be 
convenient to have smaller homes-of-rest, the 
benefits of wliicli would be soon appreciated. 

The provision of hospital accommodation is 
also needed to meet emergencies in the 
course of tuberculous illness, e.g. acute exacer- 
bation, pleurisy, haemoptysis, and the like, 
occurring in patients who are otherwise main- 
taining their ground sufficiently well at home. 
Such accommodation is frequently available in 
a general hospital in the area. This is perhaps 
best, as it allows the emergency to be treated 
as an incident — often of much interest and 
im])ortance in the training of students— and 
gives time for exact observation and the 
determination of the further course to be 
followed. The same jmrpose is attained in 
connexion with acute types of disease, such 
as meningitis, acute miliary tuberculosis, etc. 

Hospitals may also be made serviceable for 
purposes of temporar}* treatment and training 
of more chronic cases. Much can be gained 
by teaching such patients how to manage 
themselves. In some six weeks they can learn 
much that - is invaluable. 
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5. Woddng Colonies. — Sanatorium results 
have shown that in a considerable number of 
cases complete arrest of tuberculosis cannot be 
attained within the ordinary time limit of 
sanatorium residence, even when this extends 
considerably beyond the impossibly short 
“ three months” commonly meted out to tuber- 
culous patients under the National Insurance 
Act. 

Prolonged experience of sanatorium treat- 
ment points to the conclusion that, broadly 
speaking, patients who have progress^ favour- 
ably are at the end of a given period, say, 
6~12 months, either (1) fit to return to their 
ordinary occupation, or (2) hardly ready 
for this — that is to say, immediate return 
to the ordinary conditions of home environ- 
ment and work would involve undue risk of 
relapse. 

Collective statistics from various sanatoria 
suggest that within four or five years some 
60 per cent, of apparently arrested cases have 
relapsed. In other words, even the extended 
time limit which experienced sanatoria de- 
manded as essential failed to secure the com- 
plete cicatrization of the tuberculous lesion 
which is necessary, if permanency of arrest is 
to be attained. 

The significance of the Working Colony is 
apparent at this point. The Colony should be 
complementary to the sanatorium, afiording a 
simple, inexpensive means for securing, in the 
cases referred to, the more jiermanent arrest 
of the tuberculous process that was impossible 
without undue expenditure at the sanatorium. 
'J'he process of effective cicatrization takes a 
long time. But the later stages of the process 
may be carried out on more economic lines 
than those required in the earlier ijeriod of 
treatment. 

Selection of cases , — It is obvious that if the 
Colony is to afford results of lasting value, the 
cases admitted must be carefully selected. To 
attemjit to cater for all types of cases is to 
court disappointment. The ultimate purpose 
is to complete the cicatricial process locally 
and remove remaining traces of systemic dis- 
ability. The essential object of the Colony is 
to fix the cure, ^’raining in various lines of 
work, valuable as it is from many jioints of 
view, is of secondary importance. Training 
must be subordinate to cure. Its methods 
must not run counter to the measures essential 
for the completion of cure. Whatever be the 
vocational line adopted, the training must 
always include the unremitting application 


of sanatorium principles to workshops and 
dwellings. 

The Colony should, accordingly, be under 
careful medical surveillance. The medical 
superintendent must know tuberculosis thor- 
oughly, and be interested in gardening, farm- 
ing, and industrial work. He has to adapt the 
particular job to the degree of recovery, and 
adjust training in the interest of the individual 
and the common interest of the Colony. 

The experience of such Colonies as have 
been in existence for a sufficient period to 
render their observations valuable is favour- 
able. 

Village settlements . — ^More recently Colonies 
of a different character have been established, 
of which the main underlying principle is 
described as voluntary segregation. In one of 
these, cases at all stages arc under treatment 
— “ early,” “ middle,” and “ advanced.” It is 
also arranged that entire families should, in 
some instances, be housed in separate cottages 
within the settlement. The suggestion that 
in this way one institution can serve the pur- 
pose of three must be received with consider- 
able reservation. 

6. Tuberculosis Care Committee.— The pur- 
pose of the Care Committee is to deal with 
economic and other domestic conditions which 
play a large part in the successful management 
of tuberculosis. The Care Committee has re- 
gard to those tuberculous patients and their 
households whose (tircniastances call for special 
consideration. I'hc Committee will advan- 
tageously include re]>resentatives of the chief 
agencies which in the given area are likely to 
be serviceable in assessing and meeting the 
claims of cases as they are sulimitted. The 
information regarding cases will commonly be 
furnished to the Care Committee by the Tuber- 
culosis Officer or one of the doctors or nursijs 
attached to the Tuberculosis Dispensary. In- 
quiry into the liomc conditions of each patient 
forms part of their regular work (see Scheduh*-, 
]). 390). The information thus applied is 
discussed by the Committee with a view to 
suitable action. 

While the Care Committee concerns itself 
primarily with economic rather than medical 
mutters, the visits of the members of the Com- 
mittee to the homes of patients — a most im- 
portant feature of the work — are serviceabhj 
in reinforcing the instructions of the doctor and 
nurse. The home conditions are frequently 
faulty through the inmates* ignorance of 
domestic economy. A wise and tactful visitor 
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can advise and guide in many helpful directions 
without necessarily giving more material aid. 

The purpose of the Care Committee is not 
to distribute charity but to ensure that neither 
the tuberculous patient nor the household of 
a tuberculous patient suffers hardship which 
can be prevented. The Committee should be 
in close touch with the Charity Organisation 
Society and such agencies. It is thereby in a 
])OBition to do the best for the patient without 
risk of overlapping. 

The efforts of a Care Committee may con- 
veniently take such directions as : 

(1) Improvement of accommodation for the 
patient and his household through better 
arrangement of the house, or by the removal 
of one or more persons to other quarters, or 
by “ flitting to a larger house. 

(2) Provision of extra clothing — ^bed and 
personal — ^when necessary. 

(3) Provision of extra food supplies or in- 
valid comforts when necessary. 

(4) Guidance as to purchase of suitable food 
and how best to cook it. 

(5) Arrangements for household washing. 

(6) Selection of suitable work either for the 
patient or for other members of the house- 
hold. 

(7) Financial assistance to households when 
the chief wage earner is unfit for work and 
perhaps in sanatorium or hospital. 

(8) (Jare of the children, esj)ecially when the 
mother is under treatment. 

Selection of suitable occupation for conva- 
lescent tuberculous persons, — The selection of a 
suitable occupation for a given patient in- 
volves much discrimination. It depends (1) 
on the medical outlook, and (2) on personal 
(pialification and taste. No two cases are 
<iuitc Ihe same. The ultimate guide should 
be the doctor, who is best able to decide as to 
the suitability or otherwise of the proposed 
work for a given physical state. At the same 
time, the doctor is not always the best judge 
of economic and other trade considerations. 
Hence the advantage of the Tuberculosis Care 
(k)imnittce discussing questions of occupation 
lu considering a imrticular case, it is well to 
have in view various possibilities which may 
l)e proposed to the patient, who naturally 
claims to have the final word. 

The following list includes occupations which 
have been found suitable in actual cases. 
Whatever the selected occupation, it is essen- 
tial that the working accommodation and other 
conditions should be satisfactory. 


ElfPLOYMBNTS SUITABLE TOE THE TUBERCULOUS 
FOB MEN 

Basket-makers 

Bath-chairmen 

Canvassers 

Caretakers (if accommodation is satisfactory) 
Carpenters 

Chauffeurs (private, taxi, motor-bus) 

Coachmen 

Collectors (rents, debts, etc.) 

Commissionaires 

Conductors (bus, tramway-car, eta) 

Drivers (bus, cab, van) 

Farm labourers 

Fishermen (special departments) 

Foresters 

Gamekeepers 

Gardeners (private, market) (not glass-housework) 
General labourers (except very dusty jobs) 
Hawkers 

Insurance and commission agents 

Joiners 

Lodge porters 

Motor cleaners 

Painters and decorators 

Pork attendants and rangers 

Policemen (if already in ihe Ber\dce) 

Porters (light) 

Postmen (if already in the service) 

Sanatorium employees 
Sandwich men 

Ship stewards (if accommodation is good) 

Station-bookstoli attendants 

Ticket- collectors 

Timekeepers 

Travellers 

Watchmen 

Window-cleaners 

Woodcarvers 

Woodmen 

Wood-road layers 

FOB BOYS 

(Unless well enough to be apprenticed to a healthy 
trade) 

Errand boys 
Golf caddies 
Messenger boys 
News boys 

Telegraph boys (if already in the service) 

Van boys 

FOB WOMEN 

Button-hole makers 

Caretakers (if accommodation satisfactory) 
Cashiers (if airy premises) 

Charwomen (under good conditions) 

(!^ork sorters 
Dressmakers 

Farm workers (except in daiiy) 

Flower sellers 
Fi'ench polishers 

Gardeners (private, market, eta) 

Hop pickers 
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Housemaid work (in easy place* not in charge of 
children* food* etc.) 

Ironers* folders* and menders (in laundry) 

Lace xnakers 
Leather workers 
Message girls 
Milliners 

Needloworkers (embroidery* etc.) 

Net-makers 

Pea-pickers 

Poultry farmers 

Sanatorium servants 

Secretaries (skilled and unskilled) 

Shop assistants (in airy premises) 

Teachers in open-air schools 
Umbrella makers 
Waistcoat makers 

And such occupations suggested for men as may be 
fluitablo. jj ^ 

TUBERCULOSIS, MILIARY (see Tuber- 
culosis, Acute General). 

TUBERCULOSIS, PULMONARY (see 

Pulmonary Tuberculosis). 

TUBERCULOSIS VERRUCOSA (see 

Skin, Tuberculosis of). 

TUBERCULOUS ARTHRITIS (see 

Arthritis, Tuberculous). 

TUBERCULOUS MENINGITIS (see 

Meningitis). 

TUBERCULOUS PERITONITIS (see 

Peritonitis, Tuberculous). 

TUMOURS (see under individual organs). 

TURBINAL BONE, HYPERTROPHY 

OF (see NASo-rnARYNGEAL Obstruc- 
tion). 

TURPENTINE POISONING ($f'c Poisons 
AND Poisoning). 

TYMPANIC MEMBRANE, RUPTURE 

OF (see Otitis Media). 

TYPHOID AND PARATYPHOID 
FEVERS. — Fevers characterized by an 
eruption of rose spots, intestinal lesions, and 
enlargement of the spleen, and due to infection 
with the typhoid bacillus, or with one of the 
varieties of B. paratfjphosus. (Plate 5, Figs. 
6-9, Vol. I, facing p. 148.) 

Typhoid Fever (syn. Enteric Fever) 
Etiology. — ^Transmission of infection is al* 
most entirely effected by the fmees and urine 
excreted either by the typhoid patient or by 
typhoid carriers. Apart from the so-called 
'' healthy carriers,” it has been calculated that 


from 2 to 5 per cent, of all attacked with typhoid 
fever become chronic carriers, but whether the 
proportion is so high as this is very doubtful. 
Such persons, most of whom belong to the 
female sex, continue to excrete typhoid bacilli 
for many months, and sometimes as long as 
thirty to fifty years after an attack of typhoid 
fever. In many carriers the site of multiplica- 
tion is probably the gall-bladder. Carriers 
usually give rise to sporadic cases only, but 
may be the cause of an epidemic owing to their 
having contaminated a milk supply. 

The disease may be spread by direct con- 
tagion, especially in the case of the patient’s 
attendants, whose hands become contaminated 
by the fflcces and urine, the virus being subse- 
quently conveyed to the mouth before they 
have been properly cleansed. Indirect trans- 
mission of infection, however, is much more 
frequent, and is due to contamination of 
water, milk, oysters, shellfish, and other articles 
of food by tyjdioid bacilli. Contamination of 
the water* sui)ply is by far the moat important 
factor in the sj)read of tlic diseases It is effected 
through the infected (‘xcrota obtaining direct 
access to it or reaching it by gradual infiltra- 
tion through the soil. 

Milk may be infected by a tyjihoid carrier 
acting as milkman, or by contaminated water 
being added to it accidentally or for adultera- 
tion, or being used to wash the cans. 

The consumption of oysters has on s<wcral 
occasions caused epidemics of typhoid fever 
owing to the oyster-beds having been situated 
close to sewage efllucnts, or to subsequent 
contamination in the inarkct or elsewhere. 

Uncooked vegetables, especially celery, rad- 
ishes, and w^atercrcss, may also harbour typhoid 
bacilli which have been derived cither from con- 
tamination of the soil with sewage or human 
manure, or from the water used to wash them. 

An important part in the dissemination of 
typhoid fever is played by the common house- 
fly which, after settling on the excreta of typhoid 
jiatients or curriers, conveys the bacilli to 
articles of human consumption. This mode of 
f<iod contamination is most likely to occur in 
military camps, as was w^ell shown in the 
♦Spanish- American and South African wars, and 
among the poorer classes of tlie civil popula- 
tion, whose means of disposal of faices and 
urine are inadequate. The inability of tlie 
typhoid bacillus to resist desiccation makes it 
improbable that dust, air, and fomites have 
much, if any, power to disseminate the disease. 

Predisposing causes. Typhoid fever 
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may occur at any age, but is essentially a dis- 
ease of adolescence and early adult life. 

Sex . — Males are somewhat more frequently 
attacked than females, being probably more 
exposed to infection. 

Season . — The disease is most prevalent in the 
autumn, and least so in the spring. 

Geographical distribution . — Typhoid fever has 
a world-wide distribution, but is most prevalent 
and most severe in temperate climates. It is 
endemic in most of the large towns in the 
United Kingdom, but within recent years there 
has been a considc^rable decrease in its preva- 
lence. Newcomers to a town or district in 
which the disease is endemic are more liable 
to contract it than the native })opulation. 

Occupation . — The disease is apt to be pre- 
valent among soldiers in campaign unless they 
arc protected by preventive inoculation, as is 
shown by the high morbidity in the Spanish - 
American and Boer wars, and the much lower in- 
cidence in the Great War, when inoculation was 
carried out on an extensive scale in all the 
belligerent armies. Doctors, nurses, and other 
members of a hospital staff occasionally con- 
tract tlie disease. 

Immunity.-- One attack of typhoid fever 
usually confers immunity for the rest of life. 
Second attacks are ns rare as in scarlet fever. 
They apjiear to be more common in patients 
whose original attack has been contracted in 
some other part of the world. 

Pathology.— Tlic typhoid bacilli gain en- 
trance by the alimentary tract, where tliey 
first attack the lymphoid tissue of the intes- 
tinal wall, and then pass by the lymphatics 
to the regional ]ym])h-glands. They then 
travel up the thoracic duct and enter the blood, 
by which they are carried to the spleen, bone- 
marrowy kidneys, liver, gall-bladder, and else- 
where. Ty])hoid fever is thus not a true 
septicaunia but an infection of the lymphoid 
tissue attended with u secondary bacteriacmia. 
The presence of bacilli in the blood merely 
represents an overflow’ from the lymphatic 
system ; so fur from multiplying in the blood 
they are destroyed there in large numbers, 
and thus are set fiee the endotoxins which 
give rise to the symptoms. The bacilli arc 
most numerous in the blood during the first 
tw'o weeks ; as the disease declines their num- 
ber diminishes, until they disappear when the 
temperature becomes normal. A relapse in- 
dicates reinvasion of the blood by the bacilli, 
followed by their destruction and the libera- 
tion of their endotoxins. It is possible that 


in some cases this reinvasion is by a different 
strain of the organism which has remained 
dormant throughout the original attack. 

Morbid anatomy- — The characteristic mor- 
bid process in typhoid fever is inflammation 
and ulceration of Peyer’s patches and the 
solitary glands of the small intestine. The 
lesions usually predominate in the lower end 
of the ileum and vermiform appendix, and are 
often confined to this region; but sometimes the 
lymphoid tissue throughout the ileum and the 
large intestine even to the rectum is affected. 
Lesions confined to the large intestine have 
been known to occur. In rare cases the jeju- 
num and even the duodenum may be involved. 

During the first week of the disease the 
solitary glands and agminated follicles of the 
intestinal mucosa become swollen and hyper- 
ffimic. The process may abort in the initial 
stage, especially in children, but as a rule 
ulceration of the lymphoid tissue commences 
in the course of the second week and gradu- 
ally increases in depth, usually extending down 
to the muscularis mucosae. In the third and 
fourth weeks a greyish-yellow or brownish 
slough forms and separates. 

A typical typhoid ulcer developing in a 
Peyer’s patch is oval in shape, its long axis 
corresponding to the long axis of the intestine ; 
its base is smooth and its edges are thin and 
undermined. When only a portion of a Peyer’s 
patch is involved, the outline of the ulcer is 
irregular, while the ulcers occurring in the 
solitary follicles are small and round. The 
lesions are usually most evident in the neigh- 
bourhood of the ileo-C8Bcal valve and become 
j)rogrc8sively less marked above this region. 
The ulceration may extend through the in- 
testinal wall, giving rise to perforation as the 
slough separates ; but in most cases healing 
takes place by granulation and ex)ithelial for- 
mation in the course of the fourth or fifth 
w’eek. Cicatricial stenosis of the bowel does 
not occur, but a i)unctifoTm pigmentation may 
develop at the site of the ulcers and, persisting 
for many years, allow a retrospective diagnosis 
of typhoid fever. In recrudescences and re- 
lapses the process of inflammation, necrosis, 
and repair is repeated in the lymphoid tissue 
hitherto immune, and sometimes in that pre- 
viously attacked. 

Enlargement of the mesenteric glands is a 
constant feature, and may even be met with 
in those rare cases which show no obvious 
naked-eye changes in the intestinal mucosa. 
The glands corresponding to the affected part 
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of the intestine are chiefly involved, but more at the height of the disease or after severe 

or less general adenopathy, in which not only and prolonged attacks. Lobar pneumonia due 

the abdominal but also the inguinal bronchial to the typhoid bacillus or the pneumococcus or 

and cervical glands take part, is usually pre- to a mixed infection is occasionally present, 

sent.^ The inflammatory enlargement is con- Gangrene of the lung may be a sequel of a 

siderable, the glands sometimes reaching the lobar pneumonia or originate from dcgluti- 

size of a small plum. Necrosis may take place tion broncho-pneumonia. Heemorrhagic in- 

and, less frequently, abscess-formation. In farction may be caused by a thrombus in the 

favourable cases the glands diminish in size right auricle or in a branch of the pulmonary 

in the course of the third week and gradually artery. Pleurisy, cither serous or jmrulent, 

return to their normal condition ; in rare in- is rare. Typhoid bacilli may be found in the 

stances the lesions terminate in sclerosis, fluid in either case. 

caseation, or calcification. Nervous system. — Gross changes in the brain, 

SiAeen. — ^Enlargement of the spleen is early suc^h as heemorrhage, softening, and abscess, 

and constant, and is more marked than in any are rare. Cerebral o^ema is frequent, and is 

other acute infectious disease prevalent in the said by Hoflmann to occur in one-third of all 

British Isles. Its consistence at first is firm, eases. Meningitis is uncommon. It may b(*, 

but later soft and diffluent. Infarcts are some- serous or, less frecjueutly, suppurative. The 

times present, but rare. cerebro-spinal fluid (jontains polymorj)honu- 

Liver. — The liver may show accumulations clear hsucocytes and tyjhoid bacilli ; there art*, 
of lymphoid cells (lymphomata), and occasion- also agglutinins, which are less abundant than 
ally small areas of focal necrosis. Abscesses, in the blood-serum. The meningitis may be 
soUtary or multiple, are rare. secondary to other suppurative lesions such as 

The gall-Uadder is more frequently aflectod otitis media or parotitis, or may occur indejHjnd- 

than the liver itself, being very liable to ently. Sc^.veral cases of meningitis due to the 

catarrhal inflammation due to the large num- typhoid bacillus but without any iutestinul 

ber of typhoid bacilli which reach it by the lesions have been reported. Autopsies on well- 

portal vein, hepatic artery, or common bile- marked cases of myelitis show diffuse paren- 

duct. A further degree of inflammation causes chyniatous, vascular and interstitial lesions, 

ulcerative cholecystitis which may end in per- Peripheral neuritis, due either to the typhoid 

foration. bacillus or to its toxins, has been .found in 

Heart. — ^The principal lesions are found in several cases, uiiassociated with clinical symp- 
the myocardium, which is pale and flabby, and toms. 

shows yellowish-brown coloration or definite Mngdes. — There are three warieties of mus- 

mottling on section. There may be no naked- cular lesions: (1) The granular and waxy 

eye changes, but in two-thirds of the fatal degeneration of the striated substance de- 
eases microscopical examination reveals paren- scribed by Zenker and others, occurring in the 

chymatous or interstitial myocarditis and lesions acute stage. The n*cti abdominis, psoas, pec- 

of the small vessels of the myocardium (Hoff- torals, and leg must les anj chiefly affected, and 

mann). Endocarditis is rare ; in a few cases may show hfleniorrhages, rupture, or abscesses 

typhoid bacilli have been isolated from vegc- as a result of this condition. (2) Hypertrophic 

tatious on the valves. Pericarditis also is rare, myopathy, usually due to vascular lesions, 

and usually a necropsy surprise. It may be especially phlebitis. (3) Progressive pseudo- 
dry, or accompanied by effusion which is liypcrtropbic or atrophic TJiyo})athy. 

usually purulent. Kidneys.- When deatli ocemrs early in the 

The larynx is not infrequently affected, the disease the kidneys are usually enlarged and 

lesions ranging from mild catarrhal laryngitis hyper»mic. Later they tend to become ijale 

to complete necrosis. Ulceration may he con- and to diminish in size. Actual nephritis ol 

fined to the epiglottis, but more frequently the hajmorrhagic jiarenchymatous ty]>e is less 

starts in the posterior wall of the larynx, frequent. Infarcts and abscesses are occa- 

causiug perichondritis of the cricoid, and less siunally present, and JymjdioJnaious nodules 

frequently of the arytenoid and thyroid car- are soinctinics found in the cortex. Apart 

tilages. The trachea and bronchi may be from catarrljal cystitis, wliich is not uneoinmon, 

similarly affected the rest of the urinary tract is rarely affected. 

Longs. — Hypostatic pneumonia is not un- Orchitis and ejiididyniitis arc exceedingly 
commonly found in patients who havtj died infrequent. 
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Bones. — ^Periostitis and less frequently osteo- 
myelitis may affect the long bones, especially 
the tibia, ribs, and clavicle. The inflammation 
may be due to the typlioid bacillus alone or 
to its association with other organisms, such 
as the streptococcus, staphylococcus, B. coli, 
or proteus. The typhoid bacillus may remain 
quiescent in the bone-marrow for months and 
even years after an attack of typhoid fever, 
and only give rise to osteomyelitis when the 
local resistance lias been lowered by any cause, 
such as trauma. The condition of “ typhoid 
spine ” calls for special mention. It consists 
of a spondylitis and perispondylitis. X-rays 
show changes in the intervertebral discs, 
thickening of the perivertebral tissue and ver- 
tebral periosteum, and lesions in the bodies of 
the vertebrsB. 

Blood. — A moderate degree of anssmia, such 
as occurs in most severe infectious diseases, 
is the rule. The average loss in the red cells 
is 1,000,000 i^er c.miii. (Thayer). The fall in 
the haemoglobin is relatively greater than in 
the red cells, as Is usual in .secondary anaemias. 
I'he anamiia is increased by intestinal liaemor- 
rhage, and may continue for some weeks after 
the temiierature lias become normal. Apart 
from the nucleated forms sometimes seen after 
intestinal hopmoirhage, the red cells rarely 
undergo any qualitative changes. 'J'he changes 
in the leucocytes are of greater intere.st and 
importance. Excej)t in the presence of in- 
(lammatory complications such as bruncho- 
j)neumonia, i)arotitis, peritonitis, diarrhoea, 
and nephritis, and in intestinal hsBmorrhagc, 
which are all associated with leucocytosis, there 
is no increase in tlie total number of lcu<*o- 
cytes. As a rule there is a leucopenia which 
bcais a direct, relation to tJie severity of the 
attack. ^J'he total number of leuco(jytes is 
usually below G,0(K), and may fall to 1,0(K) or 
even lower (t'urschmann). Though the above- 
named complications are usually attended by 
leucocytosis, in profound asthenia no leuco- 
cytic leuction may occur. On the other hand, 
leucocytosis is sometimes present without any 
com})lication. It is impoi'tiint to avoid making 
a blood examination directly after the cold- 
bath treatment, as this gives rise to a Icuco- 
c.ytosis in the i)criphcral vessels. Various 
changes may take place in the different varie- 
ties of leucocytes. In the first week there is 
a relative increase in the polymorphonuclears 
and a similar decrease in the large mononu- 
clears and lymphoc}i;e8, while there is an 
almost entire absence of eosinophils. In the 


second and third weeks the relative proportions 
of the polymorphonuclears and large mononu- 
clears and lymphocytes are reversed. The 
return of the eosinophils immediately precedes 
the onset of convalescence. 

Symptomatology. — The incvbation 'period 
of enteric fever is usually about ten days to 
a fortnight, though under conditions of great 
fatigue, hunger, or inanition, or as the result 
of an unusually large dose of the virus, it may 
be less than a week. On the other hand, a 
three ivoeks’ incubation is seen occasionally. 

Onset . — The attack, as a rule, develops 
gradually. Headache, lassitude, and muscular 
I)ains are first complained of, often accom- 
})anied by shivering and marked disinclination 
for exertion. The appetite fails, the tongue 
becomes coated, and sore throat is often pre- 
sent in the early stage, attended perhaps by 
some degree of deafness. Slight bronchial 
cough is usually to be noted, and the patient, 
though drowsy, complains of inability to get 
good sleep, his rest being disturbed by worry- 
ing dreams, from which he wakes up unre- 
freslicd, with consequent aggravation of the 
headache. Epistaxis at this stage is not un- 
common. Vague, colicky pains in the abdomen 
are usually experienced about this time, and 
some disturbance of the bowels, the latter 
usually in the form of diarrhoea, which, though 
rarely persisting in mild attacks, is nearly 
always present for a day or two. During this 
time the temperature, though perhaps some- 
what irregular at first, will have been rising 
steadily. I'he patient, if a worker, may 
succeed in fighting against his symptoms for 
some days, but eventually, perhaps not until 
tlie expiration of a week, comes under medical 
observation. In a good many instances, how- 
ever, the attack develops much more rajudly, 
and in the suddenness of its onset bears a 
close resemblance to influenza. Intensity of 
the lieudache and muscular pains with ex- 
cessive prostration, often attended with vomit- 
ing, are the chief characteristics of such cases, 
and the i)atient is forced to give in from the 
onset. 

An ordinary case of enteric fever seen in 
bed at the end of the first week will probably 
present the following appearances : The patient 
is dull and listless, with slightly flushed cheeks, 
glad to be in bed, and suffering from severe 
headache. The mind is unimpaired, and he 
can give a clear account of his symptoms. 
The tongue is coated with a pasty fur, and the 
pulse somewhat accelerated. At this stage the 
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pulse-rate is rarely more than 100, often less, 
though the temperature may be three or four 
degrees above the normal. The abdomen will 
probably be somewhat full, and is often slightly 
tender, especially in the right iliac region. Tlie 
bowels are apt to be rather loose, but the stools 
will not yet have assumed the typical “ pea- 
soup ” ax)pearance so characteristic of t 3 rphoid. 
In mild attacks constipation is more often the 
rule, and diarrhoea, except for a day or two 
at the onset, conspicuous by its absence. Some 
increase in the area of splenic dullness can 
usually be made out on careful percussion, and 
the lower border of the organ may be felt be- 
neath the ribs on full inspiration. The lower 
abdominal reflex is usually absent ; while the 
upper, though often present, is apt to be less 
brisk than it should be. About this time a 
few spots, rose-coloured, and slightly raised, 
may aj)pear on the surface of the abdomen, 
flanks, and lower part of the chest. The urine 
may contain a trace of albumin, and usually 
gives the diazo reaction. 

During the course of tlie second and third 
weeks the symptoms undergo aggravation ; 
the i)atient becomes more severely ill, and 
presents the aspect <;ommonly associated with 
typhoid fever. There is marked pallor of the 
face, surmounted by a hecticj Hush, and ])ro- 
gressive loss of flesh, proportionate to the 
height and duration of the fever. The mental 
faculties become impaired as time goes on. 
For some days, though he may have shown a 
tendency to wander at night time, the patient 
is able to pull himself together and anHW(‘.r 
rationally when spoken to, but such ability 
disap 2 )eai's after a time*, and the nociturnal 
wandering gives jdaee to continuous, and 
usually muttering delirium. Occasionally, the 
delirium is violent in character, especially in 
strong men, and calls for the services of an 
attendant. The temperature during the second 
and third week tends to assume the remittent 
type, the morning record being lower 

than the evening. At this period of the ill- 
ness the patient s temperature, as shown by 
four-hourly records, remains fairly constant, 
averaging from 101° to 103° F., according to the 
severity of the case. The pulse-rate during 
the acme of the fever, which is usually reached 
between the middle of the tliird and fourth 
weeks, will probably have risen to 120, and in 
toxsemic cases one of 130 is not uncommon. 
The pulse is of low tension, with a tendency 
to undulation, and may be definitely dicrotic. 
The tongue becomes more coated and tends to 


become dry and brownish. In severe cases, 
however, especially towards the ti]) and edges, 
it is apt to present a red and glazed appearance. 
It is often fissured, and sordes is apt to collect 
on the teeth and gums. Bronchial catarrh is 
usually })ronounced, together with a corre- 
sponding increase in the raindity of respiration, 
and scattered rhonchi may be heard on auscul- 
tation. 

The abdonien may have become somewhat 
more tumid at this period of the illness, but 
with proper dieting no great degree of dis- 
tension should be witnessed. Considerabh} 
tenderness may be present, but if of slight 
degree the patient may not be*, in a condition 
to recognize it. 

In an attack of such severity as here do 
scribed diarrhoea will probably be present, and 
the stools during the course of the second 
week will have taken on the typical “ pea-sou ])'’ 
character. From three to six actions of the* 
bowels in the twenty-four hours are not un- 
common, but much will depend on the dietary. 
During the third and fourth weeks slouglis, 
occasionally tinged with blood, may be ex- 
pected to aj)pear in the stools ; it is during 
this stage of the attack, wdien the sloughs are 
separating, that Siworo hromorrhage and per- 
foration of the bowel are liktdy to occur and 
gravely affect the prognosis. Fresh spots, 
coming out in crops and lasting three or four 
days, may appear at any time in the attack 
from the sixth or seventh day onwards. They 
are usually limited to the tnink, and vary 
in number from half a dozcji or so to several 
hundreils. The urine tends to be scanty ami 
is often albuminous. At any time after tlje 
full dcv(ilopmcnt (»f the fever it may j»rcsent 
a turbid api>earance as the result of bacil- 
luria. 

If the case be very severe, muscular tnunor 
affecting also the tongue, subsultus, hypostatic 
congestion of the lungs, with rapid breathing 
and cyanosis, retention of urine, loss of (jontrol 
over the evacuations, and stupor may super- 
vene and com])lete the picture of the so-called 
“ tyj)hoid state,” a condition long recognized 
as the culmination of profound toxaiinia. Yet 
the patient may recover. 

Should the case prove fatal from the severity 
of the fever, death is likely to occur at about 
this juncture. If, on the other hand, recovery 
takes place, improvement commonly com- 
mences towards the end of the third or at 
some time during the course of the fourth 
week, and the first sign is usually a greater fall 
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of temperature in the morning than hitherto, for some reason interrupted, the night tempera- 
A gradual and progressive fall of the morn- ture being sustained, though the morning re- 
ing temperature goes on until the normal is missions may have been quite satisfactory. In 
reached, the pyrexia then becoming intermit- this way the pyrexial stage may be prolonged 
tent ; but it may not be until after several days into the fifth or even the sixth week, yet the 
that the evening records follow suit, and the patient does not seem much the worse for it. 
temperature remains normal throughout the The explanation is not very clear, though it 
twenty-four hours. Associated with the fall of is possible that delay in the healing of 
temperature a general improvement in the some of the ulcers and consequent septic ab- 
])atient’B condition will usually be noticed. sori)tion may be responsible. In some instances 
The mind becomes clear during the day, a the continuance of slight pyrexia may be due 
tendency to wander at night, however, remain- to constipation, in others, perhaps, to inani- 
ing for a few days longer. The tremor, sub- tion, since an increase in the dietary will some- 
sultus, and other signs of nervous prostration times prove an effective remedy. Occasion- 
pass off, and the patient begins to show an ally it appears to be due to too-long detention 
interest in his surroundings. The diarrhoea in bed, since the mere fact of getting the patient 
and other abdominal symptoms now abate ; the up is sometimes followed by its immediate 
tongue becomes more moist, and gradually cessation. 

cleans, while the appetite returns, and, in- Certain symptoms of enteric fever call for 
deed, often becomes ravenous l^fore the more detailed description, 
temperature has finally settled. Temperature. — It is usual to speak of three 

Coincidently with the commencement of stages. (1) The ingratrscent, or j)eriod during 
improvement the urim* is secreted in greater which th(i p^Tcxia is developing, the temper- 
quantity, and any albuminuria which may ature mounting daily, step by step, until the 

have b(ien jiresent usually clears uj). Definite maximum level is reached at about the end 

polyuria at this time sometimes occurs, and of a week from the commencement of the 
the skin acts more freely. The length of illness. In many cases it is less prolonged, a 
time it will take a patient to regain his strength jKjriod of four or five days being perhaps 

will dejiend upon the amount of flesh he has more often its duration. (2) The fastigiunt, 

lost, and his jiowcrs of recuperation, the former or developed stage, when the fe.ver is running 
being chiefly jirojiortionate to the height and at its height, and is characterized by a morning 
duration of the jiyrcxia, and dependent to remission of V-2^. This usually lasts a fort- 
some extent on the way in which he has been night or more, though sometimes less in the 
dieted. It will probably be a fortnight after milder cases. The average level at which the 
the subsidence of the fever before he is able temperature runs during this stage, as evi 
to be up, and even them there will l)c a liability denced by four-hourly records, may be re- 
to swelling of tbo ankles. garded as a measure of the general severity 

The above description may be regarded as of the attack, in the absence of any inflam- 
ajiplying to a case of rather more than average matory complications. (3) The d^fervescettf, 
severity, the fever lasting a full four weelra or stage of decline, marked by a gradually 
from the coiumenceiueiit. More cases occur in increasing fall of temperature in the morning, 
whi(*h the clinical picture, though typical the night record usually at first showing no 
enough, at no lime apju'oaehes in gravity the corresponding improvement. The pyrexia thus 
(‘ondition commonly spoken of as the typhoid displays a notably ‘‘ spiked ” ajipearance when 
stat^," but in an adult it is seldom that the charted. The period of decline may take 
duration of the fever is less than three weeks, about a week before it is complete, though it 

In children and in jhtsoils who liave under- may not be until after the first three or four 

gone })reventivc inoculation the attack is often days that the night temperature sliows any 
a gooil deal shorter. A rapid defervescence is indication of falling. 

ajit to occur towards the end of the second Tongue. — At first the tongue is simply coated 

week, the illness being over in a fortnight. with a pasty fur ; later it tends to become dry 

In some adults the pyrexia is unduly pro- and brownish. During the height of a severe 

longed, quite apart- from relapse, or definite attack it usually presents a somew'hat charactei- 
rccnidesccnce, the signs of which are usually istic appearance, its centre being caked with 
sufficiently obvious. In such cases it would fur with transverse cracks, while its edges and 
seem that the normal defervescence liad been tip have a red and somewhat raw appearance. 

400 



TYPHOID AND PARATYPHOID FEVERS 


In some cases the whole surface of the tongue 
is red, glazed and deeply fissured. Much, 
however, depends upon the amount of attention 
given to the mouth by the nurses. 

Stools. — If a hundred consecutive attacks of 
enteric fever be observed, irrespective of their 
severity, constipation" will be found to be the 
rule, and diarrhoea the exception. In severe 
attacks, on the other hand, looseness of the 
bowels of some degree is rarely absent, at any 
rate in the British Isles. The diarrhoea is ncit 
likely to be excessive, however, if the diet has 
been suitable. During the first few days of 
the fever the bowels are usually irregular, and 
the motions of variable consistence. It is not 
imtil the second week in cases with diarrhu'a 
that the stools begin to assume the cliaracter- 
istic yellow ochre-coloured, pea-soup-like ap- 
pearance. Their odour is most offensive. 
During the third week, and later, mucus, shreds 
of necrotic lymphoid tissue and sloughs, often 
tinged with blood, are usually to be seen as 
they become detached from the iilcerjited 
mucous membrane. Afterwards, if recovery 
ensue, the stools soon resume their normal 
a])pearance and consistence. 

Condition of abdomen. — This varii^s greatly. 
The abdomen may be of normal appearance 
and devoid of tenderness throughout, but is 
more often somewhat tumid and tender. Much 
tenderness usually implies extensive, and especi- 
ally deep, ulceration ; in the lattcjr case, owing 
to irritation of the peritoneal surface of one 
or more of the ulcers. Extensive ulceration 
predisposes to distension, but anything ap- 
proaching raeteorisra, apart from peritonitis, 
should never arise with judicious dieting and 
the efficient administration of antiseptics. 

The splenic enlargement, which may have 
been obvious as early as the end of the first 
week, rapidly disappears on the commence- 
ment of defervescence, and the superficial 
abdominal reflexes will usually have regained 
their normal activity. 

Rash. — This is seen in about 70 per cent, of 
cases, and is more likely to be absent in chil- 
dren. I'hough usually confined to the trunk, 
when cojjious it may overflow, as it were, on 
to the proximal end of the limbs, but for spots 
to appear on the distal end of the legs or arms, 
still more on the face, is very exceptional. The 
spots are papular, rose-coloured, and usually, 
though by no means necessarily, rounded, 
varying in size from a large pin’s head to 
4 in. in diameter. Though very faint at 
hrst, and but little raised, they become more 
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evident by the following day, though they can 
always be obliterated by pressure with the 
finger. They come out in crops of from three 
or four to a dozen or more at any time from 
the end of the first week onwards. Each spot 
lasts for three or four days and then gradually 
fades ; it never becomes petechial. The spots 
are most distinctive in their early ])hase. 

Types of attack. — Quite apart from the varia- 
tion in severity which characterizes iliffercnt 
exami)les of the usual form of enteric fever, 
cases are o(‘casionally jnet with which pn\sent 
special peculiarities, and justify their being 
classed as atypical. We recognize, for instance, 
a toxic form in which the symptoms point to 
special intensity of the typhoid poison, the usual 
abdominal indications being overshadowed 
by the degree of toxaemia. An unduly high 
temperature, averaging 103° to 101° F. ; 
severe cardiac depression, evidenced by great 
ra])idit.y of pulse, with weak systoli(? im])ulse, 
and conae(pient liability to cyanosis and ])ul- 
inonary coug(5stion ; a liaMuorrhagic tendency, 
as evidenced by bleeding from the gums or 
elsewhere and, perha])S, by petechia*, are all 
indications in this direction. Such cases usu- 
ally end fatally towards the, end of the second 
week from cardiac, failure. Another form of 
attack, sometimes spoken of as alaxic, is me,t 
with in which the nervous system aj)pc*ars to 
])e especially affected. Farly im[)airjiM‘nt of 
the meiitiil faculties, insomnia, delirium, miis- 
(‘ular tremor, and general prostration are its 
special characteristics. Persons of high in- 
tellectual ca])acity, “ brainw'orkers,” excessive 
drinkers, and neiin)tic children are particularly 
prone t.o it. There, is also th(^ ftdminant 
form, in which the symptoms develop with 
great intcnisity and the j)atient, bei’oming 
unconscious, dies after a very few days, prob- 
ably with hyperpyrexia. Suesh attacks are rare 
ill these islands, though not infrequent in 
the tropics. In the so-(ialled anifiulatory form 
the patient is so little ill as to be able to pursue* 
his ordinary avocations ; it may be only by 
reason of some accident, such as hamiorrliage 
from the bowels or a sudden perforation, that 
the j>resence of the disease is detected, (.ases 
arc somoiimes seen in which, though the fev(*r 
may run its normal course at first, there comes 
a time, probably towards the end of the second 
week, when the attack stops unexpectedly and 
convalescence is quickly established. ?^uch 
cases have been designated abortive, or fourteen- 
day fever, and are not very uncommon in chil- 
dren. An ajtyrexial form is described in which 
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all the cardinal aigiis of the disease are pre- 
sent except pyrexia. It is said that such 
attacks may be severe but usually terminate 
favourably. 

CompUcatioiit and sequels. — The enteric- 
fever patient is surrounded by many dangers, 
for as ivell as the risks from heart failure, 
iiypostatic pneumonia and congestive bron- 
chitis, conditions directly associated with 
toxsDTiiid, and more likely to supervene in 
severe attacks, there are those directly de- 
l)endent upon the intestinal ulceration, viz. 
haemorrhage and j)erforation of the bowel, which 
arc a constant menace in the later stage of the 
fever, iiowever mild. Ho is also liable to 
various inflanmjatory comjilications represent- 
ing moie or less remote manifestations of the 
activities of the tyj»hoid organism, and to 
others of a septic Jiatiire which arc prone to 
arise in dehilit^ited subjects. 

Cardiac failure. — More dciaths arc directly 
aitiibutable to this than to any other cause. 
Althougli the risk of its occurrence is un- 
doubtedly i)roportionate to the degree of 
j)yrexia, it occasionally supervenes in cases 
whewi the tiunjicrature lias been running quite 
a iiKsdt'rute course and where there has been no 
s|j(‘cial reason to anticipate its occurnuiee. 
Alcoholic", fat ])eople, and those above middle 
age are especially ]»rone to cardiac failure. 
Knf(*e]>leTnent (»f the heart is evidenced by 
diminished intensity of the iirst sound, a rapid, 
thieady. and esjiecially an irregular pulse, ami 
the early supervention of hypostatic pulmonary 
congestion, attended witli increased rajudity of 
resjiiration and a tendency to cyanosis. Col- 
lapse often sets in very suddenly, and death 
is not long delayed. 

Relapse occurs with varying frequency ; a 
fair average is from 10 to 15 per cent. The 
interval between the subsidence of the original 
pyrexia and the relaj'fcw*, is usually six to ten 
days ; it is rarely more tlian a fortnight. 
Often, however, there is no u]>yrexial interval, 
the temjierature gradually rising again befoie 
defervescence is conijilete. It is usual to speak 
of this as a “ recrudescence rather than us 
a relapse,” but there is no essential differ- 
ence between them. 

llelaiiscs are commonly less severe and less 
juotracted than the primary attack, though 
l)resenting the same characters. The tempera- 
ture rises daily step by step, taking three or 
four days, as a rule, to reach its full develop- 
ment ; the pulse-rate increases pari passu with 
tlie pyrexia, and fresh spots are apt to come 


out about the third to the fifth day of the 
relapse. The tongue again becomes coated, 
but rarely shows the dry, cracked, or even 
glazed appearance so characteristic of typhoid 
fever. The abdominal reflex commonly dis- 
appears ; some degree of enlargement of the 
spleen can often be made out, and the urine 
again gives the diazo reaction. It is an inter- 
esting fact that although the temperature in 
relapse may reach the same height as in the 
X)rimary fever, and tlie pulse be as rapid or 
even faster, the patient is rarely affected to 
the same degree. He docs not seem so ill, 
and delirium is usually absent. The stools may 
again become liquid, and the abdomen show 
a somewhat tumid appearance ; yet, although 
fresh intestinal ulceration usually accompanies 
a relapse, neither serious diarrhoea nor hajmor- 
rhage is oft(*n seen, wliile perforation of the 
bowel is most exeex)tional. The duration of a 
relapse seldom exceeds ton days or a fortnight, 
but it may be very much longer. 

Intestinal hsemorrhage occurs in about 8 to 
10 x»er cent, of cases. Apart from an occasional 
streak of blood in the stools, or the i>resencc 
of mu(ius showing a reddish tinge (both of 
which arc congestive in origin and liable to 
occur at aji earlier stage), definite hieinonbage 
from the bow'eis is not likely to be met with 
before tluj end of the S(‘coiid week, for it is 
assoeiated with the uleeration and the sex>ara- 
tion of the sloughs. Jjike ])erforation, Iimmor- 
rhage is more common in tlie third and fourth 
weeks, and is more ])rone to arise in cases 
where diarrhoea is a ])roinin(nt feature. Fe- 
males are cspeeially liable during the menstrual 
j)eriods. 'J’Jie amount of blood lost varies 
ejiorjiiously. Should the amount be small, the 
jM-eseiice of sodjg blood in the motions, witJi, 
XMjrhaps, a slight lowering of the x>ulsc-tcnsion, 
may be the only indications ; but when the 
loss of blood is considerable, amounting per- 
hax)s to a X)int or more, signs of collapse will 
be more or less evident. Fallor, restlessness, 
a drop in temperature of sev(*ral degrees, a 
raxfid feeble jiulse, together with a complete 
abs(*nce of abdominal i)ain, tenderness, or 
rigidity, may then be expected. The j)atient 
usually comjdaiiis of dryness of the mouth, 
and may suffer much from thirst, the degree 
of w'hich is usually prox)oi'tiouate to the amount 
of hBBmorrhage. The fact that it is advisable 
to restrict within the lowest possible limits the 
amount of fiuid the patient takes, and for 
which lie craves to quench his thirst, is un- 
fortunately calculated to aggravate his suffer- 
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ing. Should the hadmorrhage be moderate in pain and tenderness, may be but slightly 
amount, and not recur, its effect need not be marked in the presence of profound toxaemia, 
prejudicial. Indeed, improvement often dates Vomiting, shivering, or an actual rigor may 
from the occurrence of the bleeding. Although occur at the moment of perforation, but the 
the actual effusion of blood into the bowel may last is exceptional. 

soon cease, the stock usually contain some The further progress of the case is indicative 
blood for several days'afterwards. That passed of general peritonitis. Vomiting and retching 
in the motions will at first be bright in colour, continue and tend to become intractable. The 
with numerous clots ; it gradually becomes area of tenderness rapidly spreads so as to 
less in amount, and more intimately mixed involve the whole of the abdomen, which is 
with feecal matter, until the motions, as a result rigid and immobile, the breathing being en- 
of their admixture with altered blood, present tirely thoracic. Meteorism soon develops, al- 
a tar-like appearance and are very offensive, though the abdominal wall, as the immediate 
In some instances the bleeding, though small result of perforation, may previously have been 
in quantity, recurs so frequently as to be prac- somewhat retracted. Owing to the escape of 
tically continuous. I'hese “ leaking ” cases arc gas into the peritoneal cavity, the he path', 
of very unfavourable augury, the patient’s dullness becomes obliterated, and the gradual 
strength being gradually reduced by the con- supervention of more or less dullness in the 
tinunl drain. In exceptional cases a typhoid flanks denotes the presence of some ascites, 
haemorrhage may be so sudden in onset and The pulse becomes more rapid, feeble and 
so 'overwhelming in quantity as to prove threadlike, and ultimately inif)erccptible. As 
directly fatal, pure blood to the extent of several the collapse increases, the patient’s ex|)ression 
pints being passed without previous warning, becomes more anxious, the features pinched 
The face becomes blanched and the pulse and drawn, with sunken eyes and pallid or 
rapidly imperceptible. Intense restlessness, greyish complexion. The (jonstant rettshing 
sweating, faintness, and wandering delirium occJisions much distress, the skin is bathed in 
set in, and the patient, with subnormal tern- sweat, and the urine often completely sup- 
peraturo, dies collapsed froni loss of blood 2)ress(jd. 

witiiin an hour or two of the first a])pearance The temperature, which may have fallen to 
of the haemorrhage. normal, or (iven l()W(;r, on th(i occurrence of 

Perforation of the bowel.— This, the most ])erforation, usually rises st^veral degn^es with 
dreaded of all comidications, is met witli in the onset of ])eritomtis. The miml, though 
from 2 to 1 jkt cent, of attacks. It most often remaining inordinately clear throughout, is apt 

occurs in cases in whicli the dianii(i*a has been to wander just before the end, which, in th^^ 

excessive, the time of onset coinciding with absence of early operation, is rarely delayed 

that at which the sloughs are separating from more than forty-eight hours from the time of 

the intestinal ulcers. This is from the com- jierforation. 

mencemeiit of the third week onwards. Per- Although the signs of perforation are usually 
foration is not very often met Avith after the fairly evident, its occurrence is sometimes very 
temperature has reached the normal, nor in- insidious, es^iecially if the jiatieiit be wry ill 
deed after the commencemeut of definite as the result of severe toxeemia. In these cir- 
defervescenco. It is often jireceded, and occa- cuiustaiices many of the classical synqitoms on 
sionally accompanied, by liBBiiiorrliage. Chil- which we rely for a diagnosis of jierforation 
dren are almost exempt, and it is not very may be cither consjucuously absent or in- 
common in patients over 40 . appreciable, and its occurrence be unsuspected. 

The most characteristic svmi)tom of per- In our experience the presence of abdominal 
foration is the sudden occurrence of acute rigidity, the facies, a running pulse, and loss 
abdominal pain. This may be referred to any of liver-dullness are the signs least likely to 
part of the abdomen, but more often, perhaps, fail one. As regards the latter symjitom, care 
to the neighbourhood of the umbilicus or the must be takem not to mistake the partial 
ileo-cojcul region. It is accomi)anicd by ex- obliteration of hepatic dullness, due to gaseous 
quisitc tenderness at some point in the abdomen distension of the colon, for its comparatively 
and defensive rigidity of the abdominal mus- suddtm and conqdete extinction resulting from 
cles, the effects of local peritonitis. The jmise- the admission of air into the iieritoneal cavity, 
rate is quickened, and the facial exjircssion The possibility of error in this direction serves 
denotes anxiety. The latter, however, like the but to emphasize the jiaramount imjwrtance 
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of never neglecting to make a careful daily 
examination of the abdomen in every case of 
enteric fever. Although a large increase in the 
number of the polymorphonuclear cells in the 
blood is usually present in peritonitis, this 
})henomenon may be due to other causes. A 
leucocyte count, therefore, is not likely to be 
of much use in the diagnosis of perforation. 

Bronchitis. — The bronchial affection is occa- 
sionally so pronounced as to justify its being 
recorded as a definite complication. It is likely 
to occur in an aggravated form in persons of 
middle age and over, in drinkers, and in those 
j»re\'iou8ly subject to bronchitis. Jt is usually 
most pronounced during the height of the fever, 
yet in many severe attacks, even though the 
air-passagc*s may have hitherto remained un- 
usually clear, the hypostatic engorgement of 
the lungs resulting from cardiac enfeeblemcnt, 
which is apt to supervene at a later stage, is 
always associatc^d with a good deal of bronc'hial 
congestion. 

I^eumonia. — The difficulty often encountered 
ill diagnosing pneumonia in its early stage from 
typhoid fever is fully recognized, but it must 
not he forgotten tliat pneumonia is occasion- 
ally found as a comiilication of the latter dis- 
ease, the two affections coexisting. The pneu- 
monia, as a rule, comes on in the early stage of 
the fever, and it may be only after the occur- 
icnee of the pneumonic crisis that the true 
nature of t he illness is revealed. The fact that 
t he tejnperutiire remains more or less elevated 
after the ci'itical fall, the presence of spots, the 
condition of the abdomen, and a jiositive 
Widal reaction arc likely to be the most help- 
ful indications. The ])ncumonia, as a rule, 
Jims its usual course, though the combined 
effect of the two diseases is likely to aggravate 
the )>utieiit's danger. 

Fleuruy.- This is not a frequent coiiijilica- 
tion, but aj»j)ears to be more coiunion in 
foinaTcs. Its onset is apt to be insidious, 
though some jiain in the side is commonly 
coni])laine(l of. There is usually some effusion, 
which, however, tends to clear up rapidly, and 
but rarely goes on to empyema. 

Phlebitis. — Thrombosis of one or more of the 
large veins of the leg, viz. the femoral, popliteal, 
or internal saphenous, is a complication met 
with in 2 or 3 per cent, of cases, tliough in 
tropical countries, such as India or South 
Africa, the incidence ap])ears to be a good 
deal higher. It comes on, as a rule, in early 
c'oiivalesceiicc, sometimes before the tempera- 
ture has settled to normal, and seems to be 


connected with an increase in the normal cal- 
cium content of the blood. The suggestion, 
however, that the liability to thrombosis is 
dependent on the long-continued use of an 
exclusively milk diet is hardly convincing. 

The onset of phlebitis may be suspected from 
the occurrence of pain and tenderness in the 
front of the thigh towards the apex of Scarpa’s 
triangle, the midline of the popliteal space, or in 
the muscles of the calf below it. The tempera- 
ture is usually raised several degrees, and occa- 
sionally shivering is noted at the time of onset. 
The thrombosed vein can often be felt as a 
tender, cord-like structure lying deep in the 
tissues, and any doubt as to the nature of the 
condition will be at once dispelled by the super- 
vention of aidema of the limb below the point 
affected. The left leg suffers more often than 
the right. The inflammation tends to spread 
along the course of the vein, and, if the femoral 
be involved, may even reach the common iliac. 
In this case the other leg may be affected 
by extension. More often, however, when the 
otlier leg is involved as well, the thrombosis 
arises independently. After the inflammation 
has subsided the affected vein cai^ still be 
detected as a thickened cord on palpation. 
The swelling of the limb may take many weeks, 
or even months, to subside entirely, and is 
liable to recur on walking. Occasionally the 
axleina becomes permanent, and the patient’s 
ca])acity for locomotion may be seriously re- 
stricted owing to the aggravation of the swell- 
ing, and consequent pain, after walking any 
distance. 

Peritonitis unconnected with perforation. — 

This is usually local, and not necessarily serious. 
It is for the most part due to extension of in- 
flammation through the bowel wall from one 
or more of tlic ulcers until the peritoneal sur- 
face is readied. The tenderness is usually 
localized, though pain may be referred to other 
])arts. It is attended with some rigidity of 
the abdominal muscles and, perhaps, some in- 
crease of pvTvxia, Peritonitis is occasionally 
due to suppuration of a mesenteric gland, and, 
even more rarely, to perforation of an ulcer- 
ated gall-bladder ; in the latter case it is very 
serious and resembles that due to intestinal 
perforation, for which, indeed, it is usually 
mistaken. 

Parotitis is met with oecasionally, usually 
during the height of the fever, and seems to 
depend upon oral sepsis. It is rarely bilateral, 
but suppuration is not uncommon, peculiari- 
ties which serve to distinguish it from mumps. 
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Oholecsnitiiis is seen as an occasional com- 
plication, the inflammation being dependent 
upon invasion of the gall-bladder by bacilli 
which probably gain access to it through the 
bile-ducts. It sometimes arises during the 
fever itself ; at other times after a prolonged 
interval, which is explained by the fact that 
bacilli may persist in the gall-bladder for many 
years after the attack. Ulceration of the gall- 
bladder is occasionally found post mortem, and 
is apt to be associated with gall-stones. One 
of the ulcers may perforate and set up fatal 
peritonitis. 

Nephritis is sometimes met with as the most 
strildng manifestation of the typhoid poison. 
Indeed, it is apt to overshadow the more 
characteristic symptoms of the disease to sucli 
an extent that it may be only after an examina- 
tion of the blood or the detection of bacilli 
in the urine that the true nature of the illness 
is revealed. The attack, however, usually ter- 
minates favourably. 

Cystitis develops occasionally, usually in the 
later stage of the attack. It is rarely severe, 
and the urine, as a rule, remains acid or neutral. 
Bacilluria is said to be present in about one- 
fiftli of cases of typhoid fever; in a good 
many the Bacillus coli is the infecting 
organism. The presence of bacilli in the 
urine docs not necessarily imply the occur- 
rence of cystitis, though it is often present, 
and not all cases of cystitis arc associated 
with bacilluria. 

Canemm oris is occasionally s(m*ii in very 
debilitated subjects. Neglect of the daily 
toilet of the mouth on the nurse’s part is a 
predisposing factor. 

Mflniiigigin, as a complication of a severe 
attack, is sometimes seen in children. Though 
simulating meningitis very closely, it is often 
much improved by lumbar puncture, and re- 
covery is common. A true meningitis is much 
less frequent. 

Rigors are apt to occur in the course of 
enteric fever, often without any ascertainable 
cause. The rigor comes on suddenly, the tem- 
perature rising to 104° F. or more, and the 
patient is very ill. The shivering soon ceases, 
perspiration follows, and the temperature falls 
again in a few hours to its former level. The 
rigor, however, may recur several times at 
intervals of a few days. 

Bedsores are very prone to arise in enteric 
fever, and call for very careful and efficient 
nursing. 

Among the complications wliich are liable 


to arise during convalescence the following are 
deserving of mention. 

Periostitis of the shaft of one of the long 
bones, the tibia, ribs, femur, and clavicle being 
most often affected. A tender swelling, with 
redness of the skin, appears at some point on 
the surface of the bone, accompanied by lan- 
cinating pains and some pyrexia. Suppura- 
tion of the swelling occurs in the majority of 
cases. 

Dementia occasionally supervenes in early 
convalescence. It is practically confined to 
cases in which delirium has bc'en a prominent 
feature of the attack, the subsequent mental 
disorder being engrafted upon it. Melancholia 
and suspicion are usually pronounced, the 
patient often refusing to sjwak or eat by virtue 
of some fixed dtilusion. On the other hand, 
constant chattering, winning, or the uttering 
of piercing cries may characterize other cases. 
After a few weeks the condition j[)asscs off, 
recovery being almost invariable. 

Peripheral neuritis is an occasional sequel, 
thetibial, anterior crural, and intercostal nerves 
being those most often affected. The affection 
is apt to be very troublesome and persistent, 
the painful neuralgia of the earlier stage being 
usually followed by wasting. The so-called 

typhoid spine ” is met with, though very 
rarely, in typhoid convalescents, young adult 
males being commonly its victims. Though 
possibly a muirosis pure and simple in some 
cases, it would apj)ear to b(‘ due more 
often to definite inflammation of the liga- 
ments of the spinal column, possibly of a 
rheumatic nature in certain instances. Most 
patients complain of intense tenderness on 
pressure over the dorsilumbar region, with 
hyi)er 80 sthesia of the skin, while the slightest 
attempt to flex the spine in any direction gives 
rise to excruciating pain. The affection is 
most intractable, recovery usually being a 
matter of several months. 

Multiple abscesses, localized usually in the 
subcutaneous tissue, are sometimes met with 
in juitients, generally children, who liavc been 
much reduced by long continuance of the fev'er. 
Though pyeemic in nature, the infection is of 
low virulence, and rarely proves fatal if the 
collections are promptly evacuated as they 
arise. The i)atient, however, is commonly 
reduced to the lowest pitch of emaciation 
before improvement commences. 

Diagnosis* — Identification of enteric fever 
in the incipient stage is admittedly not easy, 
but even by the end of the first week, or the 
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begiii^g of the second, a time when the in- 
dications might be expected to be fairly 
obvious, its recognition may be very difficult, 
especially in cases where definite evidence of 
abdominal inflammation is wanting. 

Much assistance may be looked for from the 
bacteriologist owing to recent improvements 
in laboratory technique, but even at this stage 
tlie evidence yielded by bacteriological examin- 
ation may be quite inconclusive, and it may 
only be possible to arrive at a diagnosis by 
a process of exclusion. Speaking generally, 
should a careful physical examination of the 
})aticnt fail to reveal the presence of inflamma- 
tion of some organ or other structure, or of 
any special dyscrasia sufficient to explain it, 
a continued ])yrexia of a week’s standing is 
more likely to be due to typhoid infection 
than to anything else, at any rate, in the 
llritish Isles. The pyrexia of influenza rarely 
lasts so long, and typhus is not likely to be met 
with, though both diseases bear a resemblance 
to many cAses of typhoid in showing no sign of 
Jo(?alizod inflammation. 

Of symptoms which point to a diagnosis of 
t yphoid, the presence of spots may be regarded 
as practically conclusive, even though some 
may be anything but tyjncal, while definite 
eiilargcmcnt of the spleen, absence of abdominal 
ndlex, and the slow pulse-rate arc highly 
suggestive. 

’Jh<i suspicion is strengthened if the illness 
is stated to luvve developed gradually and to 
havcj been att<*nded with persistent frontal 
Jieadaehe ; while sliglit bronchial cough, rest- 
Jt!ss nights, sleej) being disturbed by harrowing 
dreams, ejustaxis, the occurrence of transient 
diarrhoea and of colicky jiains in the abdomen 
(apart from the taking of aperient medicine) 
are confirmatory. Slight sore throat and some 
ilegreo of d(iafn(*ss are often complained of 
t'arly in the illness. 

At a somewhat later stage the remittent 
type of temperature, the development of ten- 
derness with slight tumidity of the abdomen 
and typical pea-soup stools, if j)resent, will 
matcTially assist the ^agnosis, though it should 
be remembered that in mild and even moder- 
ately severe attacks constipation is more likely 
to be 2 'r^*sont tliroughout. A retracted ab- 
domen, so common in meningitis, and occa- 
sionally jiresent in tuberculous i)eTitonitis, is 
never seen in tyi)hoid fever. 

Lateratoiy diagnosis.— The most reliable 
criterion by far is the detection of the tyjdioid 
bacillus in the blood, stools, urine, or rose 


spots, the examination of which, however, 
demands the services of a skilled bacteriologist. 
Bacilli can rarely be recovered from the hlood 
before the fifth day of the fever, but from this 
date until about the end of the second week 
a positive result may be looked for. For the 
purposes of a blood-culture at least 5 c.c., or 
preferably 10 c.c. of blood, should be taken 
from one of the large veins at the bend of the 
elbow with strict aseptic precautions. 

Bacteriological examination of the stools 
3 delds valuable evidence if undertaken early 
in the disease, but if delayed until after the 
second week, when necrotic changes have taken 
place in the ulcers, the predominance of putre- 
factive organisms renders the results less 
reliable. For the purpose a drachm or so of 
the evacuation sho^d be sealed in a test-tube 
and dispatched to the laboratory. The search 
for bacilli in the unwe, on the other hand, is 
best undertaken at a later stage of the dis- 
ease, when bacilluria is more common. The 
urine should be collected with aseptic pre- 
cautions, being ];)^^^d into a previously 
sterilized vessel and sent off at once to the 
bacteriologist. 

The examination of tlic rose sfois for bacilli, 
though of little practical value in the diagnosis 
of typhoid, since the presence of spots alone is 
sufficiently diagnostic, may be useful in the 
differentiation of typhoid from paratyj)hoid 
f<».ver. The examination is effected b}'’ making 
a crucial incision in the spot, after fi’cczing it, 
and scoo 2 )ing out the interior with a corneal 
spud or curette, the contents being then 
transferred to broth and incubated. 

The Widal reaction {see Sbuological Diag- 
nosis) is a diagnostic method much in favour 
at the i)resent day. Though less accurate than 
the identification of the bacillus in the blood or 
c'xcretions, it is reliable in the large majority 
of cases, and is far more convenient to the busy 
j>ractitioner who is called upon to obtain the 
material for examination. Unfortunately, the 
serum reaction is not obtainable in most cases 
of tj'phoid fever until the middle of the second 
week, though sometimes appearing a few days 
earlier, but by the fourteenth day it may be 
confidently expected. Should no jiositive re- 
sult be obtained by the middle or latter end 
of the third week, the case is almost certainly 
not typhoid, tliough in very grave attacks, it 
is true, the reaction may be absent through- 
out. ^ reliable is the test that in not more 
than 2 per cent. (Ker) of c^ses of undoubted 
ty 2 )hoid does a positive reaction fail to appea^ 
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at some period of the illness. The reaction 
usually remains positive for several months 
after the attack, occasionally for several years, 
and preventive inoculation is just as effective 
in causing agglutination as an attack of the 
disease itself. The extension of preventive in- 
oculation with the triple vaccine (TAB) has 
greatly reduced the value of the agglutination 
reaction in the diagnosis of typhoid and jmra- 
typhoid fevers, though Dreyer s modification 
of the serum test is certainly of value. 'J'his 
(consists in observing the sharjmc^ss in the rise 
and fall of the agglutination titrc curve, which 
in the case of the homologous organism is 
usually at its maximum on the sixteenth day, 
in a consecutive series of examinations. 

Leucocyte count. — Having regard to the fre- 
quent occnrrcmce of leiicopenia in enteric fever, 
a leucocyte count may yield some assistance 
in the diagnosis. Although there are excep- 
tions to the rule, a fall to 5,000 or less is 
highly suggestive. In these circumstances a 
relative excess of the mononuclear cells is 
usually to be noted after the first week. 

Diazo reaction of Ehrlich.' This urinary t(\st 
is of considerable value during the earlier stage 
of typhoid before tlie serum reaction is avail- 
able (see UniNK, Examination of, p. 452). As 
Ker points out, the chief value of the test 
lies in its negative asi)cct, since botli in tuber- 
culosis and ])neumonia, diseases which are 
liable to be mistaken for enteric hjver at an 
early stage, the reaction is almost constantly 
positive ; but it very rarijly fails to b(j obtained 
between the sixth and twelfth day in a case 
of fcyplioid fever. 

Methylene-blue test of Russo. - Tliis test also 
depends on a colour change in the urine. Five 
drops of a 1 -in-1 ,000 solution of methylene- 
blue arc added to the urine, previously filtered 
if turbid. iVn emerald-green tint is imparted 
to the urine if the result is positive. I’liough 
often disappointing, the test is rc^garded by one 
of us (J. D. R.) as a more reliable indication 
than the diazo njaction, and as being of some 
value in prognosis. 

The diseases most likely to be confused with 
enteric fever may be said to fall into one of 
two groups, the resemblance in the one case 
attaching to the presence of continued fever, 
unattended at an early stage with any ascer- 
tainable inflammatory lesion of an organ or 
other structure, and in the other case to the 
presence of obvious intra-abdominal inflamma- 
tion. 

The first group includes certain general 


febrile diseases, for the most part of an in- 
fective character, i.c. typhus, influenza, jmeu- 
monia, broncho-imeumonia (especially in chil- 
dren, in wliom physical signs in the chest may 
be inconspicuous throughout), acute miliary 
tuberculosis, tuberculous meningitis, cerebro- 
spinal fever, infective endocarditis, and se])sis. 

The second grouj) coiujirises tuberculous 
peritonitis, enteritis, gastro-intestinal catarrli, 
colitis, dysentery, appendicitis, and j»elvic 
su])puration in women. 

For the purpose of differentiation, attention 
to the foregoing iiarticulars should be of assist- 
ance. 

Mortality and prognosis. — The mor- 
tality differs considerably in the different 
age-periods. It is lowest among patients 
between 5 and 10 years of age, and tlicn 
increases with each quinquennium until it 
amounts to 40 per cent, at the age of 60 and 
onwards. The mortality is somewhat greater 
in females than in males. 

Among inoculated patients the mortality has 
fallen to 1 or 0-5 per cent. (Goldschcider). 

In forming a ])rognosis, the previous healtli 
of the patient must be considered. Specially 
unfavourable are alcoholism, chronic pulmonary 
or renal disease, obesity, and yiregnaney. 

Temperature. -The height and duration o[ 
the continued fever, though of h*ss iiiiportanci? 
than tlie pulse, mivcrtlieless afford valuabh^ 
]>rognostic guidance. A morning t(un[)eraturc 
of 104^ F. throughout the sc' ond week iTidicat(‘s 
a very siivcre attack. IMie same may be said 
of a temperature wJiicli, after the second w(M?k, 
shows no marked morning remission or is little 
affected by cold baths, ti*|)id sponging, or other 
antijiyrctic treatment. As a rule, the greater 
the nmiissions the milder tJie case. A siuhhm 
fall of temperature suggests collapse which 
may be ducj to intestinal hajuiorrhagc,. 4’he 
(Mic.urreuce of rigors during the height of the 
fever is not very uncommon, 'riiougli the teiii- 
perature may reach 105" F., and the, corulitio]! 
appear threatening, tln*ir impoi-t is not un- 
favourable as a rule. 

Cardio-vascular system. strong and slr)w 
pulse of 80-‘JU is a favourable sign, while a 
l>ulse-ratc persistently over 120 in an adult is 
of bad omen. A rapid pulse in a woman or 
child has less significance. Tlic blood-jaessuro 
is of less importance prognostically than the 
frequency of the jiulse. Typhoid fever tends 
to depress the arterial tension more than any 
other acute infectious disease, and low records 
are often met with in quite mild cases. A 


407 



TYPHOID AND PARATYPHOID FEVERS 


sudden change, however, in the blood-pressure 
in a downward or upward direction is im- 
portant. The former indicates collapse, and 
the latter suggests a complication, especially 
]jeritonitis, in which readings var 3 dng from 
156 to 208 mm. Hg have been recorded, as 
compared with a mean pressure of 104 among 
all typhoid cases (Crile). On auscultation of 
the hearti weakness or disappearance of the 
first sound, embryocardia, and “ gallop rhythm” 
are of evil omen. 

Alimentary syatem. — In favourable cases the 
tongue keeps moist and is only lightly furred. 
A dry, coated, and swollen tongue little affected 
by constant attention is a grave sign. Meteor- 
isin is also of unfavourable significance. Not 
only docs it indicate a loss of tone in the 
intestinal wall, but it tends to interfere with 
the cardiac and respiratory functions, and is 
likely to favour perforation. 

The character of the stools is, as a rule, a 
good indication of the progress of the case, the 
liquid discharges becoming semiformed and 
finally solid as convalescence ajiproaches. The 
presence of definite sloughs in the stools during 
the third and fourth week is always a source 
of anxiety, since it connotes a risk of h®mor- 
rhage or perforation. 

The condition of the abdominal reflex, which 
is affected in a large percentage of all cases 
of typlioid fever, may be considered in this 
connexion. The return of a lost reflex and, 
a fortiori, resumption of its normal activity, 
are favourable signs, indicating that the in- 
testinal lesions are undergoing repair ; they 
usually accompany the change in the character 
of the stools. Persistent diarrha^a is of bad 
omen. 

Intestinal hamiorrhage, if profuse, is a grave 
symptom, not only on account of the ansemia 
it entails, but also because it indicates deep 
ulceration and often licralds the onset of per- 
foration. According to Osier, 35 to 50 per 
cent, of the cases of intestinal haemorrhage are 
ultimately fatal. 

Perforation is almost unavoidably fatal un- 
less early and skilful surgical treatment be 
obtained. 

Nervous system.^ — The importance of nervous 
symptoms must be determined by the ordinary 
nervous stability of the patient. Symptoms 
whicli would justifiably cause alarm in the case 
of a person with normal nervous equilibrium 
are of less importance in a neuropathic sub- 
ject. Quiet delirium occurring only at night 
has no untoward significance ; delirium during 


the morning is more serious. Subsultus ten- 
dinum, carphology, incontinence of urine and 
feeces, and trophic disturbance of the skin 
shown by rapid development of bedsores, 
indicate a severe attack. 

The prognosis of meningeal symptoms can 
only be settled by lumbar puncture. The out- 
look in meningism or serous meningitis is not 
necessarily u^avourable, while in purulent 
meningitis it is exceedingly grave. 

Diaso reaction. — Some prognostic signifi- 
cance may be attached to the behaviour of the 
diazo reaction. In all but severe attacks it 
tends to become negative in the course of the 
second and third weeks. A persistence of a 
positive rcac/tion beyond this period indicates 
a severe attack. A sudden disappearance of 
the reaction associated with deterioration of 
the general condition is also of bad omen. 

Treatment. Prophylactic. The chief safe- 
guards against an attack of typhoid fever 
consist in the maintenance of a pure water 
sujjply, the provision of clean milk, the con- 
trol of the shellfisli and icse-c.ream trades, the 
proper disj)osal of sewage, and the destruction 
of flies and their larvee. 

On the occurrence of one or more cases the 
patients must be isolated, their excreta dis- 
infected, and a search for possible carriers 
instituted. 

During an epidemic the milk and drinking- 
water should be boiled and the food protected 
from flies. All attending a typhoid patient 
must keep their hands and finger-nails scrupu- 
lously clean, and should never take their meals 
in the ward or sick-room. 

Inoculation - above precautions, if ade- 
quately carried out, aflord sullicieiit protection 
against typhoid fever, but it is not always 
possible to ensure them. Whenever there is 
any doubt as to the proper supervision of the 
sources of infection, inoculation should be em- 
ployed. In the case of soldiers, especially, it 
should be made compulsory, as it has been in 
the United States Army since 1911, and in 
the French Army since 1914. 

The principles of typhoid immunization and 
the methods of preparation of the vaccine 
are discussed under Immunity. The vaccine 
should not be a simple typhoid vaccine but a 
mixed one, consisting, as Castellani recommends, 
of the typhoid bacillus, the paratyphoid-A 
bacillus and the paratyphoid-B bacillus. The 
reaction caused by this mixed vaccine is not 
more severe than that following the use of the 
simple typhoid vaccine, and the inoculated 
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personA benefit by being protected against 
three diseases instead of only one. 

In the great majority of cases inoculation 
confers complete immunity of from two to 
four years’ duration. In the exceptional cases 
which develop fever ,of a typhoid type within 
this period, bacteriological examination of the 
blood, bile or fseces may show a paratyphoid 
organism, but usually the true typhoid bacillus 
is present (Carnot and Wcil-Halle). This lack 
of immunity has been attributed to various 
causes — ^to insuflicient doses, to too great an 
interval between the injections, to the inocu- 
lation being performed during the incubation 
period, to special circumstances connected with 
the individual, such as overwork, acute or 
chronic disease, especially tuberculosis, or to 
an overwhelming number and virulence of the 
infecting organisms. But even when the 
immunity is not complete, the attack of 
typhoid fever is usually mild and uncompli- 
cated. 

Inoculation is contraindicated in the pre- 
sence of acute or chronic disease, especially 
tuberculosis, diabetes, and the acute stage of 
syphilis, and is less urgent in the case of per- 
sons above 4.0, owing to the comparative rarity 
of the disease at that age, than in younger 
persons. 

Curative. General vomideratioiu . — In no 
disease is it more important, but unfortunately 
less frequent, for the patient to come under 
treatment at an early stage. Every person 
suspected to be suffering from typhoid fever 
should at once be put to bed and, if possible, 
isolated. Unless adequate nursing and isola- 
tion can be secured at home, he should be 
removed to hospital without delay. 

If he is to be kept at home, two good nurses 
must be obtained for day and night duty re- 
spectively ; the sick-room should be larg<;, 
quiet, and well-ventilated, but free from 
draughts to prevent aggravation of the bronchi- 
tis which is such a constant feature of the disease, 
and an even temperature of about 60° F. should 
be maintained. The bed should be narrow 
and accessible from each side. It is often 
advisable to have two beds for day and night 
use respectively. Except in cold weather a 
single sheet and one blanket at most are 
sufficient covering. The night-shirt should 
open down the back and be fastened with tapes. 

A vest is not required. 

The temperature should be taken four- 
hourly until the evening record is normal, and 
then^every morning and evening for the follow- 
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ing month. If the temperature rises again, a 
four-hourly chart should be resumed until 
the evening temperature has become nor- 
mal again. The pulse and respiration should 
be charted simultaneously with the tem- 
perature. 

The patient should not be allowed to sit 
up for any purpose until at least a week after 
the evening temperature has become normal, 
and independent movements, such as turning 
from side to side, should be discouraged during 
the febrile period. Every change of position 
should be left to the nurse. Too long a stay 
in one position, especially in the dorsal de- 
cubitus, not only favours the development of 
bedsores, but is apt, especially in severe cases, 
to give rise to hypostatic pneumonia. The 
pressure exercised by a prolonged lateral de- 
cubitus has been held responsible for some 
cases of typhoid ulnar neiuritis. 

The skin should be thoroughly washed with 
soap and water every morning and evening. 
The back should be rubbed with methylated 
spirit and dusted with starch, lleddened and 
abraded areas should be treated with zinc 
ointment or lanolin, and a water bed should 
be provided. 

Special oare should l»c devoted to the mouth, 
teeth, gums, and palate, which should be 
cleansed with a tooth-brush or a piece of lint 
wraj)ped round the finger and dix)ped in a 
mouth-wash such us the following: — 

Pot. chlor. gr. x. 

Tr. lavand. Il\x. 

(ilyccr. bor. 51 - 
Aq. od gi. 

The bowels should be moved every second 
or at least every third day. Jt is advisable, 
especially after the first week, to abstain from 
the oral administration of any laxative and 
to open the bowels when necessary by a soup- 
and- water enema. When the temperature has 
been normal for about a weisk, a dose of castor 
oil may be substituted. 

lietention of urine, which is not infrequently 
met with in male adults in the early stage of 
the disease after the recumbent posture has 
been enforced, may be obviated by the applica- 
tion of hot fomentations to the hyf)ogastrium ; 
but it may be necessary to jiass a catlniter 
morning and evening for three or four days 
before the retention disai)j)oars. I’he admin- 
istration of urotropine, 5-10 gr. four-hourly, is 
advisable to prevent urinary sepsis, but its 
tendency to cause htematuria should be borne 
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in mind and the dnig discontinued on the first 
appearance of this .H 3 rmptom. 

Vaccine treatment , — The vaccine treatment 
of typhoid fever, though less uniformly suc- 
cessful than preventive inoculation, is suffi- 
ciently efficacious to deserve special consider- 
ation. The best results arc obtained if the 
treatment is begun before the tenth day. The 
preparations and doses vary considerably with 
different authorities. Krumbhaar and Rich- 
ardson recommend 500 millions as the initial 
dose for an average adult, followed by two 
or more larger doses at three-day intervals. 
Lcishman recommends smaller doses — 100 to 
250 millions. For children the doses range 
from 50 to 100 millions. As a rule, four or 
five doses are sufficient. The injections are 
usually given subcutaneously, but more rapid 
results arc claimed from intravenous injection 
(Ichikava). 

The injection is usually followed by the 
api)earan( c of a painful cr 3 rthematous nodule 
at the site of jmneture, enlargement of the 
adjacent lymphatic glands and of the a])leeii, 
rise of temperature and leucocytosis, and occa- 
sionally by diarrlura and albuminuria ; but 
these phenomena are all transitory. 

The general condition is usually considerably 
improved ; the tcmjicrature rapidly changes 
from continuous lo intermittent, the duration 
of the fever is shortened, and perforation and 
relapses are rendered less frequent. 

Tim mortality is comparatively low in cases 
treated by vaccines. In 2,250 such eases thc^ 
death-rate was 5-71 per cent, ((jiauchery). 

About one-quarter of the cases are not 
affected by vaccines, either as regards tlu* 
eours<i of the disease or the attenuation of 
symj)toms. 

Their use is contraindicated in lia*niorrhage 
or sus])ected perforation, or in such complica- 
tions as i)neumonia or otitis, where other 
organisms jire involved (Kriimbliaar and Rich- 
ardson). 

Viet.— Thvrc has been a general tendency in 
recent years to adopt a more liberal diet than 
was formerly permitt(*d. The sul)stitution of 
.such a diet has been found to be well borne, 
to be attended by a low mortality, and not to 
entail a larger percentage of cases of intestinal 
hjpinorrhage or perforation. The general con- 
dition throughout the disease compares very 
favourably with that of the j-uitient on the 
ordinary milk diet, the typhoid state during 
the febrile i)eriod and exhaustive psychoses in 
convalescence being but rarely^seen. Coleman 


even claims that his high-calorie diet often 
renders bath treatment unnecessary. 

The fluid diet to which the patient used to be 
restricted is founded on several false assump- 
tions. It was supposed that the typhoid 
patient was unable to digest solid food and that 
its ingestion tended to raise the temperature 
and rendered intestinal haemorrhage and per- 
foration more likely to occur. It is important 
to realize that solid food, if digestible, is in 
liquid form by the time it reaches the ileum, 
and therefore can have no injurious effect 
upon the ulcers in that region. 

Our aim should be to find a diet which will 
prevent loss of tissue without overtaxing the 
digestive powers of the patient. Protein may 
be suppli^ in the form of milk and eggs, but 
it is better to prevent the loss of pre-existing 
protein by increasing the amount of carbo- 
hydrate and fat than by adding fresh protein 
to the diet. The administration of new pro- 
tein in the form of meat during the acute stage 
should particularly be avoided, for the i)utre- 
factivc changes that such food undergoes in 
the intestine arc liable to give rise to digestive 
disturbances, and the excretion of the toxic 
bodies thus formed may irritate the kidneys and 
produce nephritis. Meat extracts should be 
used carefully for the same reasons, but may be 
given for the sake of variety and to stimulate 
the appetite. Carbohydrates may be given in 
the form of lactose, cereals, bread or toast, 
breakfast rusks, boiled rice, or baked or mashed 
])otatoes. Fats arc not w'cll tolerated by some 
patients, in whom they cause eructation, 
nausea, vomiting, and diarrlicea, especially in 
the early stages of the disease. In suitable 
eases fat can be given as cream, butter, and 
yolk of eggs. 

No liard-and-fast rule can be laid down. 
Each patient must be treated as an individual, 
due regard being shown to his likes and dislikes 
for particular articles of food. 

A good practical rule is to place each patient, 
when he first comes under treatment, on a 
milk diet for at least twenty-four hours, at 
tlie end of which time additions and modifica- 
tions may be made. The amount of milk in 
the twenty-four hours should be about 2J pints, 
which should be given diluted with plain water 
or barley water every two hours by day and 
every four hours by night. If curds be found in 
the stools, an equal portion of lime water should 
be added, or the milk should be peptonized or 
citrated by the addition of sodium citrate, 
2 gr. to each ounce of milk. Milk .should 
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never be given to quench thirst, but should The control of pyrexia is nuieh better earned 
always be regarded as a food. On the other out by the various methods of hydrotherapy, 
hand, the patient should be encouraged to viz. : 

drink as much cold water as possible, either 1. Cold The patient is iininersed in a 

in the form of pure water or as lemonade, to bath at a temperature of about 65® F. and kept 

help in the elimination of the toxins. A^'rated there for from fifteen to twenty minutes, during 

waters should be forbidden owing to their which time cold water is poured over his neck 
tendency to cause distension. and shoulders, and he is told to rub himself 

The best guide to increase in the diet is the and is rubbed by the attendant. A less rigor- 

appearance of the tongue and the condition of ous plan is to put the patient in a bath of an 

the appetite. If the tongue keeps moist and initial temperature of 95® F., which should be 

the appetite good, such articles as bread and gradually lowered by the addition of cold 

butter, toast and butter, eggs, apple sauce water and ice to about 70®. 'I'Jie benefits 

and mashed potatoes may be allowed from the claimed from the cold bath are the reduction 

first. of temperature, tlic sedative effect on the 

The gradual return to normal in the character nervous system, stimulation of the respiratory 

of the stools, and the resumption of its normal movements, rise of blood-pressure, and in- 
activity on the part of a previously absent or encased excretion of toxins through the skiji 

sluggish abdominal reflex, are indications that and kidney. The objections to the cold bath 

a further increase in the diet may be made. are that it is cumbersome, is often strongly 

Although there may be difficulty in deter- objected to by the patient and his friends, and 

mining whether it is due to an article of diet not infrequently is followed by a relapse. It 
or to the toxasmia of the disease, the occur- is (‘ontraindi(;ated during collaj)se, intestinal 

rence of digestive disturbance, such as in- hamiorrhage or perforation, and is unnecessary 

crease in the diarrhoea and, still more so, in mild or moderate cases, 
abdominal pain or meteorism, should be fol- 2. Cold y^aeZ:,— Tliis is a less drastic, method 
lowed by curtailment of any food substance than the cold bath, and is in our opinion the 

likely to be responsible, or by its entire oniis- best means of reducing liyperpyrcxia. The 

sion from tlie diet. whole surface of the body should be cuivcloj»ed 

Intestinal hasmorrhage of considerable de- in a couj)le of drawshccts wjung. out of cold 
grec, and a fortiori perforation, call for imme- or ice-cold water. After a iKjriod ranging from 

(Hate and complete supiiression of all food. fift(‘en to thirty liiiiiutcs, according to Ilu» 

In the early stage of the disease, and before strengt li of the ])iilse and the degree of cyanosis, 

auy remissiou of the fever lias taken place, the jiack should be removed and the jiatient 

it may be impossible to give enougli food to \vraj)i)ed in a warm, dry blanket and, as soon 

prevent considerable tissue waste. At a later as he is warm, laid betweem llie sli(*<*ls ami 
stage, when the appetite returns, the amount cov(Ted with a singhj blanket, 
of the food can be increased and the loss of 5. Tepid - This is e.hicHy valuable 

weight checked. as a nervous sedative, and is es|»ecially useful 

Coleman states that in most of the severe in cases of restlessness and insomnia. As an 

cases of typhoid it is not possible to give more uiitipyr(»,tic it is inferior to the cf»ld balh or 

than 3,000 Calories until the temperature cold pack. For tlie. success of the method, it 

passes into the steep-curve period, when the is essential that tlie spemg** should b«' charged 

number of Calories may be increased to 4,000 as full as it will Jiold, and the whole surface 
or 6, (XX). of the body, and (‘specially the back, should 

Antipyretic treatment , — A mild or moderate )>e soused with tluj iluid. 
degree of pyrexia should not be interfered >vith, The freejuent administration of small 
but should be n^garded as the natural re- quantities of (;c>ld water l>y mouth and tlie 
action of the organism to bacterial invasion, rectal injec,tion (j£ ic(‘-col(l water are oIIkjc 
A ntipyretic drugs, especially members of the hydrotherapeutic methods which may be of 
coal-tar scries, should be avoided, or used only value. 

occasionally and with caution, owing to their Aniiseptw Ircatmcnf, Antiseptics Jiave no 
depressing effect. Quinine is safer, but has no power to shortem tlnj disease or to prevcjit 
specific action. It does not shorten the dura- such complications as lia'morrJiage or perfora- 
tion of the disease, and is liable to set U2> tion, or relates. On tiie other hand, even if 
vomiting. it be impossible to d(*slroy the typhoid bacillus 
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in the intestine except by poisonous doses, the 
propagation both of the typhoid bacillus and 
of the various putrefactive organisms may be 
somewhat held in check by the administration 
of certain drugs. Among these we have found 
oil of cinnamon to be the most useful for con- 
trolling abdominal pain, inetcorism, and foetor 
of the stools. It acts not only as an intestinal 
disinfectant, but also as a sedative to the 
nervous system. It may be given in 2^- to 5- 
min. doses every two to three hours through- 
out the disease, either as an emulsion or, if 
it tends to provoke vomiting, in gelatin caj)- 
sules. Another useful drug is sulphurous acid,, 
which may be prescribed as follows : — 

Acid, sulphuros. TTl^xx. 

Syr. liinonis Tllx. 

Aq. ciilorof. ad ^i. 

5!. quartis horis. 

Oil of turiJentinc, in 5- to 10-min. doses in 
capsules or perles, is warmly recommended by 
some authorities, but sliould be used with 
c'aution owing to its irritating action on the 
kidneys and bladder. 

Treatment of special symptoms. Diar~ 
rhra . — When the motions exceed more than 
four in the twenty-four liours tlie diet \vill 
require some modiiication. Beef tea or meat 
juice should be stopped and the milk should 
be more diluted or jieptoiiized. If the diarrhoea 
(‘ontinues unaff(*cted, tlie administration of 
salicylate or subnitrate of bismuth in 15- or 
2()-gr. doses every four Jiours is likely to be 
effective. 

Constipation. --VuT^tiveR should be avoided 
after the end of the first week and a soap-and- 
water enema every second or third day sub- 
stituted. If the constipation is troublesome 
the addition of beef tea or meat juice to the 
diet is advisable. 

Metrorism . — The abdomen should be exam- 
ined daily for the presence of this syiuptom, 
which is not only a sourcie of great discom- 
fort and liable to give rise to i)erforation, but 
also interferes with the action of the heart 
and respiration. If ^wssible, the part of the 
alimentary canal affected sliould be determined. 
Distension of the stomach when the patient 
camiot relieve himself by evacuation can be 
remedied by the passage of a stomach-tube. 
When the colon is affei^tod, the passage of a 
rectal tube high up the gut may be tried, 
though it seldom proves effectual. 

Turpentine is often of service, and may be 
employed in the forms of stupes to the abdomen, 


or internally in doses of 6-10 min. every three 
or four hours, or in rectal injections of 1 or 2 
dr. twice daily. 

The value of cinnamon oil as a prophylactic 
is shown by the fact that, with the exception 
of patients in whom the condition was present 
on admission to hospital, no single instance 
of metcorism occurred among over 600 cases 
which one of us (F. F. C.) has treated with this 
drug. 

Puncture of the distended gut is a dangerous 
proceeding, and is not to be recommended. 

U(Fmorrhage , — ^A slight amount of intestinal 
haemorrhage, especially in a young and vigor- 
ous subject and occurring early in the disease, 
calls for no treatment. When the bleeding 
exceeds ffvc ounces, and still more so when it is 
re]^)eatcd, absolute rest should be enforced. 
The patient should be kept in one position, 
preferably the dorsal decubitus, and should 
not be moved for any purpose. He should not 
be given a bed-pan, but should be induced to 
jmss his motions into absorbent wool or car- 
bolized tow. An ice-bag should be applied to 
the abdomen and an injection of gr. of 
morphia given to ensure complete mental and 
bodily rest. A starch and opium enema 
(tr. opii 30 min., mucilag. aniyli to 4 oz.) 
may be used as an alternative. Feeds should 
be discontinued altogether for some hours or 
until the following day, or at least be consider 
ably curtailed and given cold. The patient 
may be allowed ice to suck, but no drink of 
any kind should be given. 

if there is collapse, the foot of the bed should 
be raised, and normal saline solution injected 
hypodermically. 

As a hsemostatic, gelatin may be given sub- 
cutaneously or in an enema. Calcium lactate, 
in 10-gr. doses t.d.s., may be of value. 

Perforation, — As soon as the diagnosis is 
made, surgical interference is imperative. 
According to G. E. Armstrong of Montreal, 
who closed 22 typhoid perforations with 11 
recoveries, the following symptoms call for 
immediate abdominal incision, viz. jiersistent 
pain, definite change for the worse in the 
patient’s expression, abdominal or rectal tender- 
ness, rounding up of the abdomen, and increased 
resistance to pressure. If these symptoms are 
present, even if the temperature and pulse are 
not decidedly altered nor vomiting present, 
Armstrong regards the likelihood of perforation 
as very great. 

Headache, — The headache, w'hich is apt to 
be especially severe during the first w^eek of the 
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disease, may be treated by cold compresses to tremor, feeble circulation and a dry, brown 
which have been added a few drops of vinegar, tongue, undue weakness of the pulse without 
alcohol, or eau-de-cologne. Small doses of any other sign, cardiac dilatation, cyanosis, 
phenacetin, ammonol, or p 3 rramidon may be imlmonary congestion, and pneuiuouia. 
given. The application of one or two leeches 

to the temples often affords immediate relief. Paratyphoid Fevkr. 

Lumbar puncture has been recommended for Thougli due to infec tion by organisjiis dis- 
eases in which the headache is unusually severe tinct from the tv))lioid bacillus and known as 
and persistent. B. paratypItosus-A and -B, i)araty])hoid fever 

Insomnia.- -\l this symjjtom does not yield i« iudistingiiisliablo in its clinical appearances 
to hydrotherai)y, various drugs may be ad- from genuine ty])hoid fever. For all practical 
ministered, such as trional 15- 20 gr., chlorala- purposes, tluu’cfore, wlietlier of prevention or 
mide 30-40 gr., Dover’s powder 5-10 gr., or treatment, it may be regarded as a variety of 
a combination of sodium bromide, 15 gr., and enteric. f<*vor. The disc*ase is iisuttlJy juilder 
cliloral-hydrate, 8 gr. Alcohol is sonietiinc's iu its manifestations and tends to be less 
useful, especially when insomnia is due to protracted, and although ulceration of the 
exhaustion. lymphoid glands in the bowed would a})pear 

Insomnia and restlessness are sometimes due to be the rule, it is ]>robable that iu many 
to constipation, in which case relief niav’ be p-ases the inlianiniation of the affected follicles 
secured by means of a simple enema. limited to sw’cdling merely, and stojw short of 

Delirium, — ^Mention has already been made actual ulceration. This, though difficult of 
of the sedative effect of the cold bath and of proof, may bc^ inferred froju the sliglder 
the regular administration of cinnamon oil ^^wl less protracted fever, absence of sloughs 
internally. In severe cases constant observa- from the stools, and the I'omparative iu- 
tion on the part of the nurse is necessary to frecpieucy of either hicmorrhage or j)er- 
prevent the patient getting out of bed, and it foration. 

will be often necessary to fasten him in with ^J'hc following, amongst other points, have 
a draw-sheet. A hypodermic injection of recently been claimed by some observers as 
morphia may be required to .save the characteristic of paratyphoid, viz. a jnoi'e 
brain from exhaustion and to a certain ex- sudden onset, often with vomiting and shiver- 
tent to obviate the risk of hflemorrliage and i^g» headache, localized espc»,cially in the occi- 
perforation. put, facial herpes, sw'(‘ating, and ])hlcbitis. 

Typhoid delirium, especially in children, is These data, however, seem to be very un- 
often associated with meningeal irritation. In reliable, reports froni different observers being 
such cases considerable benefit may be derived niost conflicting. IJiat the ]>yrexia tends to 
from lumbar puncture, which relieves the run a more iricgulai; course and be less ])ro- 
pressure on the nerve-centres and evacuates longed in j)aratyphoid is, howcjver, generally 
a certain nunib(‘r of the bacilli and their conceded. This seems to b(‘, es]»eciully true 
toxins. <^f paratyphoid A, in which a sudden, 

Cardio-mscidar symptoms, — Careful examiua- though temporury rise to a high degree 
tion of the heart and pulse is of the utmost is Jiot uncojnmon in the early stage of the 
iinj^rtance in the treatment of typhoid fever, fever. 

as in at least one-half of the fatal cases death ^ lesions found post nmrlem may be 

is directly due to circulatory failure. A pulse identical \vith those in tyjihoid. Ihc mies- 
cxceeding 120 in an adult, especially when hisions, howH'V(*r, are ai)t y^ry 

accompanied by weakness of the first sound, variable ; in some cases th(‘.y r(*s<‘mble those 
is a danger-signal calling for the cautious typhoid ; in of hers, t hose of dysentery , 
administration of stimulants. A feeble pulse R^^ute enteritis, or s(‘ptic8emia, or there 
is sometimes associated with marked ventricu- changes at all in the intcistint*. The 

lar dilatation, which is liable to be followed large bowel is mure frequently affected, espcci- 
by pulmonary congestion, and in such cases R^iy paratyphoid 13, than in typhoid. On 
alcohol is usually of value. other hand, ulceration of I eyer s 2 »atch^ 

The routine use of alcohol in typhoid fever iHjrf oration peritonitis are less frequent in 

should be avoided, and it is advisable to keep either form of paratyiihoid. ^ ^ 

it for the following emergencies : constant 3i’ookd Caiger. 

delirium and sleeplessness^with muscular J- D. Kolleston. 
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TYPHUS FEVER. —An acute specific in- 
fectious disease, characterized by sudden on- 
set, a continuous fever of about a fortnight’s 
duration, a mulberry rash, and rapid deferv- 
escence. 

Etiology. — The most active predisposing 
causes arc overcrowding, physical and mental 
exhaustion, poverty and famine, which all 
tend to reduce the organic resistance and 
render the system more susceptible to con- 
tagion. The disease is therefore most fre- 
quent in war time, c8|)ecially among prisoners 
and refugees and in invaded territories, as was 
exemplified in Serbia, lluniania, and Poland. 

TypJnis is chiefly confined to cold and tem- 
X)cratc clijuates. At the present time it is 
most prevalent in Poland, llussia, the cooler 
parts of Asia, Northern Africa, and Mexico. 

The disease is more common during the 
cold season, but, as Murcliison pointed out 
long ago, its greater incidence at this time is 
not referable to mere cold but to the protracted 
overcrowding and more defective ventilation, 
to which may be added the greater possibilities 
for dissemination by infected lice. It is most 
frequent and characteristic in adults, but chil- 
dren, in whom it usually assumes a mild form, 
are by no m(»ans exempt, and it is probable 
that a ]nore general cmjJoyinent of the Weil- 
Fclix reaction (.see Diagnosis) will prove tJiat 
the disease is much jjiore common in cliild- 
hood than has liitheito been siipj)o.‘*Hjd. The 
incidence is a]>proximalely the same in the two 
sexes. 

Tv]»lius is a 1 ice-borne disease. It is trans- 
mitted by the. louse, and the louse only. A 
single bite is suflieieiit for iiifeetion. The 
body-louse is by far the most usual agent of 
transmission, but liead-lice can also convey 
the disease. Tin* crab-louse has no etiological 
significance. The louse becomes contaminated 
during the. febrile jH.*iiod after the fourih day, 
but chietly between the fiftii and seventh day. 
The blood of convale.seents is not infectious. 
All infected lou.se, however, retains the virus 
in a virulent form at least up to the twenty- 
fouitih chiy, and jn-obably throughout its life. 
Healthy immune i^rsons who are carriers of 
lice can thus play as imiKutant a part in the 
dissemination of the disease as the actual 
typhus patient. 

Thougii complete agreement does not yet 
exist w’ith regard to the microbiology of the 
disease, the causal agent is probably a dumb- 
bell-shaped protozoon known as the Rickeltsia 
protvazeki, so called, after the investigators who 


lost their lives in the study of the disease, by 
Da Rocha Lima, who found it in large quan- 
tities in the gastro-intestinal canal of infected 
lice. Cultures both on aerobic and anaerobic 
media are negative, and the Rickettsia can only 
be kept alive by feeding the lice either on con- 
valescents or with the blood of a sucking-xiig. 
The germ is not transmitted from man to man, 
but from man to louse and from louse to man. 
The louse is an intermediate host in which the 
organism undergoes a transformation probably 
of the same kind as the malarial parasite in 
the Anopheles, According to Jaffe, the Rickett- 
sia is introduced by the bite of the louse into 
the blood ; there it circulates until it is taken 
up by the endothelial cells of the capiUaries or 
smallest arterioles, in which it multiplies and 
causes an irritation of the surrounding tissue 
tliat reacts by the formation of a typhus 
nodule. 

Pathology. — There .arc no characteristic 
naked-eye changes in typhus post mortem, 
such lesions as are present being those usually 
found in the other acute exanthemata. In 
the early stages the sx)lccn is always enlarged 
and extremely soft ; later it becomes firmer. 
The kidneys show imnctiform hsemorrhages. 
The heart is dilated and presents all the signs 
of infective niyocarditis. Endocarditis and 
pericarditis are very rare. The diaphragm and 
stomach are usually free from characteristic 
changes. The mucous membrane of the in- 
testine shows catarrh and frequently ecchy- 
moses, but layer's patches are not infiltrat(id 
and inicistinal ulcers do not occur, lironcho- 
pneumonia is the most frequent lesion found 
in the lungs. The liver shows no character- 
istic changes, and the brain is normal on naked- 
eye examination. On the other hand, the 
microscopical lesions are pathognomonic. Re- 
cent investigations have shown that typhus is 
anatomically a systemic disease of the small 
vessels. The characteristic lesion is the typhus 
nodule, which is formed by necrosis and pro- 
liferation of the endothelium associated with 
X)cri vascular infiltration of leucocyi^s and other 
cells. The lesions are most pronounced in the 
sldn and central nervous system, and are pre- 
sent in a less degree in the myocardium and 
practically all the other organs. Most of the 
nodules disappear entirely, but in the brain a 
few become replaced by small cicatrices. 

Blood. — According to Rothacker, the blood 
picture of typhus is not typical, and varies in 
the different stages of the disease. During the 
first four days it is usually normal ; and in 
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the eruptive stage the relative percentage of 
polymorphonuclears is increased, though the 
total number of leucocytes remains normal. 
From the tenth day onwards the blood picture 
entirely changes. The total number of leuco- 
cytes is usually between 10,000 and 14,000 per 
c.mm., and is entirely independent of the 
severity of the disease. The polymorphonn- 
clears are 95-97 per cent., and lymphocjiics arc 
as low as 3-6 per cent. Eosinophils are absent. 
The red cells often number only 2-3,000,000 
per c.mm. in convalescence. The lcucoc 3 rtes 
in many cases show a considerable increase. 
Eosinophils reappear, and lymphocytosis occurs. 
By the eighth to the tenth day of convale8een<‘e 
th<i blood pi(;ture is normal again. 

Symptomatology. General.- -The incvlni- 
tion jteriod is usually about twelve days, but 
may vary from a few hours to over three 
weeks. In cases of medical men who, after 
being bitten by a louse, have noted carefully 
the date of onset, the incubation i)criod has 
ranged from seven to twenty-three days. Jlises 
of temperature during the incubation period 
arc not uncommon, as has been found by 
systematic observation of contacts. 

The onset is usually quite sudden, with a 
rigor or feeling of chilliness. The temj)erature 
rises very rapidly and reaches 102-4- 101^ F. 
within twenty-four hours. The patient feels 
extremely languid and, if possible, takes to 
bed at once, suiTering from severe lu^adache 
and vertigo. The face is turgid. Conjunctival 
injection is an early and characteristic feature, 
and liaE?moirliag(*s in the conjunctiva appear 
before those in the skin. The tongue is thickly 
coated, with the ti]) and edges free ; later it 
becomes dry and brown, forming the “ parrot 
tongue " of typhus. Nausea is sometimes 
comjilained of, but vomiting is rare. 'J’he 
bow(ds are usually constipated, and diaiTlici*a 
is exceptional. The pulse is 100-120, the re- 
spirations arc 30-10, and there is a frequent 
efistressing cough due to the presence of bron- 
chitis. The sldn exhales a xn^culiar odour com- 
pared to the smell of mice or rotten straw, 
but best described as sui gena’is. 

The urine, as a rule, contains slight traces 
of albumin, and the diazo reaction is almo.st 
always jxisitive. The chlorides are greatly re- 
duced or entirely absent. The temperature 
reaches its maximum by about the fourth day, 
and remains high until the fourteenth day, 
when in uncomplicated cases it falls rapidly, 
reaching normal within one or two day.s. 
Before the temperature becomes finally settled 


there is often a precritical rise to 104® F. or 
above, and a pseudo-crisis is almost as fre- 
quent. The intermissions which so frequently 
anticipate defervescence in tyjihoid fever do 
not occur. Death is often preceded by hyjier- 
pyrexia. 

The eruption apiHjars between the fourth 
and seventh days and lasts from seven to ten 
days ; it is usually first seen on the sides of 
the chest and flanks, and then extends all 
over the trunk, invading the limbs last of all. 
Occasionally it apj[)ears upon the face. It ii^^t 
consists of very slightly raised dusky j)ink 
spots of irregular outline, closely resembling 
measles, but in from one to three days the spots 
grow darker and a considerable proportion be- 
come definitely petechial. Other s^wts are 
associated with a less distinct subcuticular 
mottling, the association of the two elements 
being known as the “ mulberry rash ” of 
typhus. The characteristic; eruption is some- 
times preceded by an initial erytliema on the 
face and forearms on tlu; third or fourth day. 
Diiriug the second week tlie nervous mani- 
festations become more or less marked. As a 
rule, symptoms of nervous excitement are 
most i)ronounc*ed towards evening and in the 
night time, and the prostration is greatest in 
the morning (Murchison). Subsequently tlie 
jirosiration b(‘com(»s more severe, and the 
patient remains in a stujiorous state until 
about the fourt/eentli day, when in favourable 
(;ases tlie fall of l(mi|)eratur(‘ is accompanied 
by a remarkable iinproveiiKiiit in the general 
condition. C’onvahiscciioe. is usually slow. 

Jlehipses and si;coml attacks arc very rare. 

Although, as a ruh‘, typhus is less subject 
to variation than otlun* ucnti*. exanthemata, 
anoinaious forms are occasionally met with. 
The <-onjunctivitis, nervous syinjitoms, and 
<*ven the crujition may be absiMit, es]H;eially 
in children, and the fc*ver in such cases is 
usually of .short duration. On the other hand, 
the disease may run a fulminating course and 
prove fatal in two or three days. J*rolongation 
of the fever to three or four weeks is usually 
due to a pulmonary corn])hcatioji. 

Respiratory system. - Catanli of the nose, 
na.so-j)harynx, larynx, trachea, and lironclii is 
almost constant at the height of the disease. 
The larynx may be ulTecled by udeina, ulcera- 
tion, and necrosis, whieli is apt to be billowed 
by stenosis. Broncho- pneumonia often occurs, 
and hypostatic (;ongestion is frequent in severe 
cases. Lobar pneumonia is rare. 

CardiO'Vascular ssrstem. -Myocarditis, which 
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is manifested by weak and distant heart- 
sounds and a feeble and irregular pulse, is 
practically the only cardiac complication of 
typhus. Endocarditis and pericarditis are very 
rare. Venous thrombosis and arterial throm- 
bosis and embolism arc frequent in some epi- 
demics. The blood-pressure falls about the 
end of the first week, and continues to do so 
during the foUowing week ; in fatal cases the 
pressure drops until death. In convalescence 
it slowly rises, but takes a long time to reach 
normal (Danielopolu). 

Urogenital system. — In rare cases acute 
imrenchymatous nephritis develops and may 
give rise to fatal urtemia. Orchitis is rare. 
Gangrene of the (ixternal genitals is frequent 
in some epidemics. The menstrual period, as 
in other infectious diseases, often occur pre- 
maturely at the onset or may be absent during 
the disease. Typhus has little, if any, influ- 
ence on the course of pregnancy. 

Nervous system. — The knee-jerks usually dis- 
appear about the fifth day of the disease, and 
remain lost throughout the febrile stage and 
for a varying period after this has subsided 
(Willcox). In convalescence they may be ex- 
aggerated, and ankle-clonus is sometimes found. 
As a rule, the abdominal and cremasteric 
reflexes are also lost during the febrile stage. 
Headache, which is often extremely violent, 
general hypersBsthosia, insomnia, restlessness, 
and delirium are constant symptoms in a 
typical case. Convulsions seldom occur, A 
few cases of hemiplegia have been recorded, 
and are probably due to the vascular changes 
described aljove. Paralyses due to lesions of 
the spinal cord or periph(jr 4 il nerves are rarer 
than in enteric fever. Meningitis is seldom 
met vrith. During the acute stage the cerebro- 
spinal fluid is clear but under slightly increased 
tension, and shows an excess of albumin and 
loueoc.ytes in whic.h poly inorphomi clears pre- 
dominate. 1'hc Wcil-Felix reaction is much 
lf‘ss marked in the cerebro-spinal fluid than in 
the blood. The mental sequelae are similar 
to those met with after enteric fever. Lack 
of concentration and inability for mental 
effort may persist for several months after an 
attack. 

Special senses. — ^Deafness due to otitis media 
or to central changes is a fairly frequent symp- 
tom, but rapidly disappears in convalescence. 
During the febrile stage lesions of the iris, with 
s<'condary cataract, optic neuritis, and par- 
alysis ^of the oculo-motor nerve or external 
rectus,^ may develop. More frequently ocular 


complications are met with in convalescence, 
usually due to streptococcal infection, and 
consisting of palpebral abscess, inflammation of 
the orbit, corneal ulcer, and optic atrophy. 

Other complications are inflammation and 
suppuration of the parotid, and abscesses in 
the joints and subcutaneous tissue. 

Diagnosis. — ^During an epidemic the diag- 
nosis of a typical case is easily made from the 
sudden onset, initial symptoms, and character- 
istic eruption. In sporadic cases considerable 
difficulty may arise. The initial symptoms 
resemble those of many other infectious dis- 
eases, and even the eruption is not always 
characteristic. In some cases in which the 
rash is discrete and punctiform the application 
of a cupping glass or an elastic band may 
render it more distinct. Very considerable 
value attaches to the Weil-Felix reaction, so 
called from the Austrian observers who first 
discovered it. The principle of the reaction is 
that the serum of a typhus case agglutinates 
the Bacillus XI 9, an organism of the ProteMS 
group isolated from the patient’s urine. The 
agglutination ap|)cars at about tlie fifth day 
of the disease, may occur in as high a dilution 
as 1 in 10,000 or more, and then diminishes, 
but persists after recovery for a period ranging 
from several weeks to S(*voral months. Nor- 
mal scrums or serums from other diseases than 
typhus do not agglutinate beyond 1 in 50, so 
that a well-marked agglutination at 1 in 50 
or above is regarded as sped lie of typhus. 
The intensity c)f the agglutination bears no 
relation to the character of the typhus attack. 
The cerebro-spinal fluid i)()ssesses only a weak 
agglutinative power. 

Children occasionally show no eruption, and 
the other symptoms, such as conjunctivitis, 
bronchitis, and nervous manifestations, may 
be absent. In such cases it is only by the 
temperature, a positive Weil-Felix reaction, 
and an association of the case with other cases 
in the family that a diagnosis can be made. 

Differential diagnosis. Enteric fever . — The 
onset is usually much h^,ss suddtm in this dis- 
ease than in typhus. The conjunctivitis pecu- 
liar to typhus is absent, and the eruption ap- 
pears later and is less profuse. In paratyphoid 
fever, however, the rash is apt to become 
generalized. The condition of the pulse, about 
20 beats to the minute slower in enteric than 
in typhus, is a guide. Enlargement of the 
spleen and the character of the stools are also 
distinctive. In 80 per cent, or more of the 
cases typhoid bacilli can be found in the blood, 
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and at a later stage Widal’s reaction and the 
presence of bacilli in the urino and faeces clear 
up the diagnosis. Lastly, in enteric there is 
usually a leucopenia, whereas in typhus leuco- 
cytosis is the rule. 

Smallpox. — In both diseases there is a sudden 
onset accompanied by considerable prostra- 
tion, and in the absence of the. charac'teristic 
prodromal rashes of smallpox the diagnosis 
may be impossible during the initial stage. On 
the third day, liowever, in the case of sinall^wx 
the eruption appears and the temperature falls, 
whereas in typhus it remains high. 

Measles. — The eruption is very similar to that 
of typhus, and, like it, ai)i)ears on the fourth 
day, but is preceded by sneezing and other 
catarrhal signs and by Koplik's spots, which 
are absent in tyjihus. 

Influenza may give rise to difficulty, esi^eci- 
ally if epidemics of both diseases are prevalent 
at the same time. The onset, however, is 
usually even more sudden in influenza tlian in 
typhus, and the temperature, apart from com- 
plications, rarely nmiaius high for more than 
a few days. 

A^yieal or central pneumonia^ in which no 
local signs may hv, detected fo]* several days 
in spite of careful examination, may also be 
mistaken for tyjflms. 

Malaria and relapsing fever, wliich. in their 
initial stages, may resemble tvjihus, are differ- 
entiated by examination of the blood, whicli 
shows the presence of the malarial jiarasite 
in the. one case, and of the spirochaste of 
relai)sing fever in the other. 

It must, Imwever, be borne in mind that the 
association of diseases, though exc.cj)tional in 
IHiace time, is not rare in w'ar. Thus tyjjhus 
may be combined with enteric fev(jr, dystuitery, 
re1aj)sing fever, or scurvy. In sucli cases the 
Weil-Felix reaction will be of great value. 

Prognosis. - Age is ])er]ia|)s the most im- 
portant factor in deciding the issue of a case. 
The younger the patient the better the prog- 
nosis and the shorter the course of tlie disease. 
Tyjjhus is rarely fat<il until after puberty. 
The mortality up to 20 ye^rs of age is barely 
5 i)er cent., wliile the danger to life increases 
rajiidly with age, the mortality among i)er- 
Bons over 50 being betw’ecn 60 70 per cent. 
The mortality is higlier among brain-workers, 
especially among medical men, than in the un- 
cultured. Persons whose brains are damaged 
by alcohol run a special risk ; but mental worry, 
and even fear of contagion, also have an un- 
favourable influence on the course of tlie dis- 
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ease. As regards the prognostic value of 
special symptoms, the condition of the nervous 
system is of greater imiK)rt.ance than the tem- 
l)erature, though it is a ))ad sign when the 
temperature continues very high, or rises 
and falls during the second week. The early 
appearance of severe cerebral sym})toms is 
always characteristic, of a severe attack. Pro- 
gressive increase of the jnilse-rate is a grave 
sign, the crossing or convergence of the. 
pulse and temi)erature being i)articularly un- 
favourable. 

A leuc.ocytosis of over 20, (XX) is of bad 
augury (Danielo])olu). As a general rule, the 
severity and duration of the disease are directly 
related to the abundance and jwtechial char- 
acter of the cru]ition. The develoj)ment of com- 
l)lications is an unfavourable, sign, esj)ccijilly 
l)roncho-pneumonia, parotitis, and bed-sores. 

Prophylaxis. — Strict supervision of iJie 
jjassenger and goods traffic on railways and 
on s]ii|KS conung from infected areas is impera- 
tive. A thorough destruction of lice on the 
skin and clothing of contai*1s must be carried 
out ; their hair and beard should bt‘ croj»ped 
close, and the clothing disinfected or burnt. 
A system of notiiicatiosi and evacuation of 
infected quarters will ])e required. Jn addition 
to isolation hosjntals for the sick, shelters must 
be established wIutc contacts can be k(‘j>t in 
quarantine for a ])eriod of at l(*ast fifteen days. 
I’rophylactic inoculation with didibrijiated blood 
taken from patients at tlu^ Jieiglit of the 
disease or shortly after the t.<MU[H‘rature has 
become norinul has been employed, l)iit does 
not a])])car to confer any absolute. ))rotec.tion 
against iiif(*ction. tboiigh the course* of the 
disea.He is milder, and the mortality less, in 
inoculated pe.rsons. 

Treatment.- (h*nerally sjH‘.aking, the treat- 
ment of typhus is that of ty])hoid fever (q.v.). 
If ]K>ssible, the ])atient should be nursed by 
attendants who have been rendered immune 
by an attack, and elderly nurses, among wiiom 
the mortality is higli, should not be. chosen. 
It is most imjKjrtant that the patient should 
liave plenty of fresh air. »Som<! authorities 
favour the. nursing of the j)atierit throughout 
the. acutij stage in the oiKTi air, whi< h appears 
to have a soothing effect ujK)n the nervfui.*' 
symptoms, esjK'cially the violent headache and 
insomnia of the initial stage. 

Hydrothcrai)y is also Ijernfficial in the form 
of cold batlis, u cold-water mattress, or the 
loc.al aj)plicution of cold by an ice-cap or 
I^eitcr’s tubes. 
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ULCERATING GRANULOMA OF THE PUDENDA 


Tlic results of subcutaneous or intravenous and followed in the later stages by subcutaneous 
injection of serum from convalcsc^ent iiaticnts and intravenous injections, 
have hitherto been disai)i)ointing, the mor- The diet should be the same as in all acute 
tality among (iasc^s so treated being about the fevers. During the acute stage it should con- 
same as among the controls. Treatment must sist of fluids. If milk is not well borne, the 
be mainly sym 2 )tomatic. The chief o))ject is same substitutes may be given as in enteric 
to maintain the j)atient’s strength. Sir W. H. fever. Eggs, soup, or beef tea may be given 
Willcox has emj)hasized the great value of in addition if the patient is willing and able to 
administration of normal saline. In severe swallow. During convalescence a rapid in- 
cases this should be given jht rectum every crease in the diet is indicated, 
four hours, beginning about the eighth day, J. D. Rolleston. 


ULCERi RODENT (.src Skin, Maljcnant to oj)j)osing surfaces. Moist surfaces esi)ecially 
(InowTHS or). are invad(‘d. so that it spreads along the groins, 

into the labia and vagina, and between the 
ULCERATING GRANULOMA OF THE verotum and thighs, but so slowly that a large 
PUDENDA. {si/H. Granuloma Venereum; ulcerating area is only developed after years. 
Granuloma Inguinale)- — ^An infective disease Healing and extensions take ]>lace concurrently, 
of tropical (countries, whose sole manifestation a dense, puckered cicatrix being formed in 
is a j)ec.uliar granulomatous (MUidition of the ])arts of the iih;er remote from the spreading 
])udenda. It is jiict with chiefly in Brazil, edge. Des])ite its hardness this scar tis.sne may 
Jndia, (biiann, Papua, and northern Australia, again be the site of active disease and ulcerate 
sporadically in the southern United States, afresh. The. appearance in a develoj»ed case is 
t he. West (V)aHt of Africa, and Southern that of a voluminous, puckered and hard mass 
China. of unhealthy scar tissue, ])erhaj)S excoriated or 

Etiology. -The disease is almost certainly breaking down, encircled by a narrow^ zone in 
venereal in nature and eoiiveyod by sexual wliieh the ehararteristic granulomatous tissue 
contact, ])ut the causal organism still aw'aits can be seen as a nodular anai, pinkish or red in 
recognition, though several have been regarded colour, ulcerated and fissured. More remotely, 
as possibly culjiable. An organism isolated by discrete, raised nodules not yet denuded may 
De Souza Araujo, and named by liim Cfthpn- be recognized. A i)eculiarly offensive watery 
maUihavtvritnn (jrmndumatis, has since been diseliarge exudes from the ulcerated area, and 
studied by K. L. Walker, aind is considered by may be jnofuse. Though the disease n^mains 
Jiini as ])robabIy th(‘ BaviUtis mucosus a local one, serious results attend its extension 

latna. 'Phere is considerable doubt w'liether it if it be alloAved to continue for several years, for 
is responsible for more than a secondary it idtimately invades the rectum and anus, 
infection. (Commoner in Avoiucn than in men, the urethra, and the recto-vaginal septum, 
the disease is found only after puberty, and Tlic general healtli. in siiitc of tliesc even- 
up to the age of 51'. tualitics, usually rc^mains good. It is stated 

Symptomatology. -A small ruisi^d nodular that the related lympliatic. glands are only 
tliu'kcning aj^poars on tlie genitalia or in the affected in women, in Avhom, too, sterility 
groin, frequently on the penis in the male and ensues. 

on the crura of the clitoris in the female. The Diagnosis. — Prom maliyumit and syjjihiliiic 

skin or e|)ithelial surface Avliieh covers it })e- uheraiion in this region, granuloma venereum 
comes attenuated, ])inkish in colour, and easily is easily distinguished by its extreme cliroiiicity, 
(»xcoriated or rubbed off, leaving a su])erficial its freedom from general symptoms, the absence 
ulcer, readily bleeding and extending, but of enlargement of lymphatic glands, and by 
attaining no considerable de]>th Very slowly failure to react to mercury and iodides. To 
the disease progresses by continuous enlarge- lupus vulgaHs it boars a closer resemblance, but 
moiit of the ulcerating urea and by spreading is ahvays conflned to the jmdenda, lias none of 
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the histological features of tuberculosis, and 
tubercle bacilli are absent. 

Treatment. — The ol(le»* methods by scraping, 
(iaustics, the actual cautery, and free excision, 
the last of wliich pi’oved to be most satisfactory, 
though often drastic, have been replaced by 
X-rays and intravenous injections of tartar 
emetic, either alone or in combination. Both 
these procedures have been very successful, 
except in occasional cases. At first 5 c.c. of a 
1-per-cent, solution of tartar emetic in normal 
saline is advised, the dose being cautiously 
increased to 10 or 12 c.c. daily or every second 
day. A jiowder consisting of equal parts of 
antimony oxide, zinc oxide, and calomel may 
be dusted over the ulcer, or it may be dressed 
twice daily with comjiresses soaked in a 1 -per- 
cent. solution of the tartar emetic.. By these 
methods a cure is generally efTect<Ml, though in 
the case of tartar emetic large doses may be 
necessary. ^ La ncj m e a n. 

ULCERATION. — An ulcer results from loss 
of substance at a superficies, and may be on 
the surface of the body or in a cavity lined 
by mucous membrane. Classified according to 
their causes, ulcers may be grouped thus : — 

1. Traumatic. 

2. Infective. 

J’yogenic. 

CliancToidal. 

Syphilitic. 

Tuberculous. 

Actinomycotic. 

Other siiecilic ulcers, e.g, anthrax 
sores, veld sores (q.v,), Bagdad 
boils (sea Oriental Sore). 

3. Circulatory. 

L Xcurogeiiic. 

5. Thermal. 

(1. Malignant. 

Clinical features.— The syphilitic ulcer 
with its characteristic circinate edge, steep 
sides, and base overlaid hy a wash-leather 
slough ; the tuberculous ulcer with its thin 
blue und(*rmim.d edges, and base covered by 
flabby pale granulations ; the actinomycotic 
ulcer with its very jironounccd neighbouring 
induration and granule-containing discharge ; 
the anthrax sore with its black central slough 
and usually stivere general reaction ; and the 
malignant ulcer, so obviously occurring in a 
new' forjiiation, so devoid of any attenqit at 
repair, though there may be a few signs of a 
secondary infection — all thc.se are fairly easily 
recognized, and are described under their 


appropriate headings. The neurogenic iilciT, 
when it occurs as a ])erforating foot ulcer, as in 
tabes dorsalis, has also distinctive eharaeters. 
There is tlu* opening on the sole of the 
foot tv|)ically situattd under the heads of 
the metatarsal bones, with little surrounding 
inflammatory reaction and with the o]>ithelium 
around it heaped up into a white zone. These 
sores arc anaesthetic, and a jirobe inKort<*d 
will frequently iinjiinge ujnm necrotic, bone 
and a disorganized joint without the jiatient 
being aware of it. Moreovei*. signs of the 
antecedent nervous disease— tabes, syringo- 
myelia, diabetic neuritis, general jiaralysis, etc. 
— will be found if scarclicd for. 

Most of tlie other ulc(‘rs nvscmble oiicli other 
clo.sely. 

In the syntmlinff sfa/je ulc(»rs have angry, 
inflamed, irregular edges ; the base is shreddy 
with sloughs ; there is no sign of granulation 
tissue. This ap|)oarance is altogether changed 
in the hvalimf sta/jc. Now the surface becomes 
covered with closely- jiackcd small red ])r()- 
tubcrances (granulations), and the (*dge shows 
signs of centripetal <*pith<‘lial spread an oiit/or 
w'liite zone and an inner blm^ margin. Tluise 
favourable features do not always ])ersist until 
the whole sore is closeil. They may change 
into those of a staiiomrif ulcer, in w’hich tlie 
surface is not covcn»d by healing granulations, 
nor, indcid, by any proper granulations at all, 
but becomes smooth and red. The edges do not 
shelve down to the raw surfn^'c as in the heal- 
ing ulcer, blit are raised. Tlie blue margin of 
adviineing epitiM'.liiim has gon(^ Tlie discharge 
is scanty and w'aterv, and the surrounding 
tissue, whilst it lacks the signs of acute intlam- 
niation, may be a'dimiatous and pigmented. 

Tliere are scv<*ral reasons w'hy a healing 
ulcer becomes stationary. "J’he general health 
of the patient may lie jioor ; apart from acute 
geiH'ral infections, the maladies wdiieh have 
the most baneful influence upon the heal- 
ing of ulcers, and, indeed, of wounds or frac- 
tures of all kinds, are chronic interstitial 
nephritis and diabetes. Local impairment of 
circulation, such as the stasis dependent upon 
varico.sities in tlie sujierficial veins, or that 
which occurs in the lower limbs of old jicnsons 
or sufferers from weak (‘ardiai^ action, has a 
harmful eff«‘ct u[)oii repair. Some Jarg<*- ulcers 
do not heal because, of their size. Beyond a 
certain zone, repair stops because the vesstds 
supjilying the granulations become compressed 
by the contraction of the new-forrned fibrous 
tissue through which they have to run. If the 
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base of an nicer should become fixed to an 
underlying bone it cannot contract, as it 
should do daring the healing process, and the 
ulcer bot?onies stationary. 

Certain ulcers on the legs are extremely 
sensitive either over their whole surface or at 
definite points, and are called irritable ulcers. 
Ulcers overlying bone may, by their proximity, 
set up a local ])erioRtiti8 with new-bone forma- 
tion. Kjrithelioma may grow from the edge of 
a cihronic ulcer. 

Treatment. ‘ - Oenerally s])eaking, ulcers 
should ])C treated })y the methods described 
under Wounds, Trkatment of. In the in- 
fective stage the prineijiles tliere laid down 
for com])ating infciction must be followed. In 
the healing stage ulcers sliould be treated in 
the manner rec^ommended for granulating 
wounds. Yet these methods are not always 
sufficient to induce stationary ulcers to heal ; 
such intractable ulcers are usually leg ulcers, 
ulcers following extensive burns, X-ray burns, 
or tro])bic sores. 

Leg ulcers. — TJie main adverse factor to be 
ov<T(*.omc is t he im])airinent of the circulation, 
wlietlier it be due to varicose veins or to 
feeble action of the lie4irt. In either case the 
circulation through the legs will be imi)roved 
if the jiatient lies uj). Many vnric(m ulcers 
will lieal if, in addition to ordinary wound 
treatment, the patient bo kej)t in bed. If 
this measure is ijiconvenient or iiiijiossible the 
varicose veins must be siipjwrted in some 
otli(*r way. The best is tJie use of Umius 
2iastt\ wliicli lias tlie following fonmila : 

Zinci oxidi . . . parts. 

Gelatiiii . . .3 parts 

Glyecrini . . H parts. 

Aquas . . .9 jiarts. 

I'he ulcer is rendered as clean as jiossible, and 
a single layer of a gauze bandage is wound 
round the limb from the foot to the knee 
and is jiainted over with the melted jiast^*. 
The. iiroeediire is continued until three, four, 
or five layc*r.s have been laid down. The 
paste sets and forms an elastic flexible su])- 
port to the veins ; it must be renewed every 
seven to ten days. 

Again, the veins may be supjiorted by adhe- 
sive straj)])ing apjilied from the foot to tlie 
knee, a method which is more exjKjnsive and, 
the covering being imiiervdous, less effective 
than ITnna’s jiaste. Elastic stockings arc use- 
ful when new, but soon become inefficient 
through stretching. Martins pure rubber 
bandage is (vmvenient in that it can be washed 


easily, but is undesirable because it is imper- 
vious to moisture. A erSpe Velpeau bandage 
is simple, elastic, and cheaii. Next to Unna’s 
paste it is the best means of supporting the 
distended veins. Always, in the ambulant 
treatment of varicose ulcers, the patient 
should be urged to seize every opportunity 
to aid the circulation through the lower ex- 
tremities by posture. Whenever he is sitting 
he should rest his legs upon another chair. 
Standing should be avoided. 

IrriuMe leg ulcers are a great source of pain 
and discomfort. A careful examination will 
show that tliere are one or more exc^uisitely 
sensitive points on the surface. These areas 
should be painted with licpiid carbolic acid, a 
measure which nearly always gives relief. 

Large leg ulcers, and those which are unable 
to contract because of adhesion to underlying 
bone, are best treated by skin-grafting. Whole- 
thickness skin-grafts give better end-results 
than lieverdin grafts, thougli this metliod is 
more certain of success (6 y;c Skin Grafting, under 
W^ouNDS, Treatment of). A pcdieled flap is 
better still, and may be. cut from the opposite 
thigh, this thigh and the affected leg being 
ke])t in apposition hy iilastc^r bandagevs until 
it is sate to divide the pedicle. Bchire jier- 
forming such an operation, care should be 
tak<‘n to ascertain whether the proposed 
position will be tolerable for the jiatient. An 
acutcily bent knee, for example, may become 
very irksome and jiaiuful to a middle-aged 
patient, and lie may Imj unable to maintain the 
jiosition long enough for a jirdieb^. graft to be 
made. 

Stretching of nerves going to an irritable 
ulcer, undermining of tin* edges of an adherent 
ulcer, or multiple radial incision of its border 
arc procedures adopted by some surgeons, but 
are not recommended. 

The large thin scars tliat cover ulcers from 
extensive bums, and from time to time break 
down, can only be treated satisfactorily by 
excising the ill-nourished part and covering 
the raw area with a sliding ])cdicle graft. 

Trophic ulcers can only with difficulty be 
induced to lieal. The perforated ulcer of the 
foot, for example, is dealt with by excising 
the margins with a narrow knife, curetting the 
walls of tlie sinus and painting it with pure 
carbolic. During the process of healing the 
ulcer must be protected from injury ; this is 
the. most difficult part of the treatment, 
because the ulcer is insensitive to ^lain. 

C. A. Pannett. 



ULCUS 

ULOER81 CORNEAL {see Cornea, Affec- 
tions of). 

ULOU8 MOLLE (/fyn. Chancroid. Soft Sore). 
— Non-syphilitic ulceration of the genitals 
simulating a syphilitic (jhaucre. Unless trans- 
ferred to other parts of the b(Kly by external 
agencies, the disease is confined to tlie sites 
of inoculation and the glands draining the 
affected part. These fre(juently su|)])UTate. 

Etiology and pathology. - The micro- 
organism commonly believed to be resjwnsible 
is a short Gram -negative strej)tobacillu8 called 
Ducrcy’s bacillus, but there is fairly strong 
evidence to show that, in many cases, other 
micro-organisms, such as di])ht}ieroid bacilli, 
streptococci and staphylococci, may set up an 
ulcerative procsciss whi(di closely simulates that 
following infection vritli Ducrey's bacillus. In- 
hic.tion usually results from sexual intercourse, 
and is coin[)arativcly infniquent, occurring in 
not more than 6 per cent, of cases of venereal 
infection. 

Symptomatology After an incubation 
period wliicli av(»rages two or three days, but 
may be as short as one, or as long as sevcui or 
more, a j)apule appears at each sitii of inocu- 
lation, and qui(jkly breaks down to an ulcer 
with ncMTotic base and overhanging, Ted-tij)ped 
edges. Coalescence of a number of Ihese re- 
sults in an ulcer which is characteristically 
irregular in contour. The ulcer is supple, 
buckling easy, and is ])ainfui and jirone to 
bleed. Tlie surrounding tissues are usually 
normal in ai)j)caran(*e and consistence*, in con- 
trast with a syphilitic cliancre, whcTc they 
arc thickened and infiltrated. In sites whie*h 
are permanently moist, as ben(*ath the prejmee 
and between tlie labia, it comiiionly hapjiens 
that the first nicer, or crop of such, is followed 
by others in the neighbourhood, owing to 
auto -inoculation. In tlicse cases the daughter 
ulcers, which may be followed by still another 
crop, arci usually smaller than the ])arent. 
The uh*ers may heal very quickly, but they 
often last for six weeks, and may persist for 
many weeks or months. 

Complications. — Phimosis may result from 
the acconqianying inflammation of the jire- 
pucc. Dimjedasna, in which, owing to secon- 
dary infc(;tion, the ulcer becomes black and 
necrotic and great destruction of tissue rapidly 
results, is very uncommon. The commonest 
complication is suppuration of iwjuinal glands 
on one or both sides. This frequently happens 
in chancroids which have apparently healed 
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quickly, and it is quite common to find only 
slight traces of the original sore in a patient 
presenting himself with a hu])))u rating bubo. 
The glands become swollen and very jiaiiiful, 
and the skin over them redden(*d. If not 
treated, the glands break down, and presently 
the abscess breaks through some point in the 
skin, which has by now become thin and glazed. 
Buboes which burst in this manner may prove 
most intractable, and are v(*ry occasionally 
followed by an ulceration which creeps over 
the groin and even over the upper ])art of the 
thigh. 

Diagnosis. — Uh'us mollc is distinguished 
with comjiarative ease from sgphiLitw chancre 
by its irregular, overhanging edges, and its 
suppleness, as well as by the absence, of in- 
filtration of the surrounding tissues, which 
contrast with the round or oval contour, 
shelving edge and toughness, and infiltration 
of surrounding tissues, whic.h characterize the 
graver lesion. In the secretion of the latter, 
as well as in the juicu* of tlu^ neighbouring 
enlarged glands, may be f(»nnd the organism 
of syphilis. Knlarged inguinal glands which 
are not jiainful, and tin* skin over which 
is not reddened, are almost diagnostic of 
sypliili-i, but suppuration (»f glands does not 
exclude sy|)hilis. 

It is inqiortant to rem(*mbcr that a l(‘sion 
which commenced as a chancroid may take 
on syjihilitic charactmistics when the longer 
incubation jieriod of the latter discasij has 
elaj)sed. It is jiec(*ssary, therefore, in all c.as4*s 
to keep a close look-out for this change, which 
is shown by the gnidual rounding off of the 
edges of the nicer and infiltration of tiuj sur- 
rounding tissues. A careful watch in such 
eases will often he n*wardcd by the satishiction 
of having diagnosed sy|>hilis in a case of mixed 
infection before the Wassermaiiii reaction has 
become jiositive, a matter of great moment 
to the prognosis of syphilis. In all cases the 
observation should extend t.o three months, 
during and at the end of which time the. blood 
should be tested for the Wass<‘rnuinii reaction. 

Treatment.— It is impossible to discuss IIkj 
many forms of treatment advocated for chan- 
croid, and 1 jiroposc, to describe only those 
which have served me. well. The ]innci)»Ic in 
all cases should la*, to do nothing that will 
interfere with drainage from the. sore. Oint- 
ments are often responsible for the forjuation 
of bubo. When the sore is hidden behind a 
tight jirepuec it is usually necessary to exposes 
it by dorsal incision or by taking a broad V 

I 



UMBILICAL INFECTION IN THE NEW-BORN 


out of the jirepuce. Some circumciHc, but I 
jirefcr the V with itw bafie at the free edge 
of the jirepuce and its jioint ojiposite the 
centre of the corona glandiH. In most caHCM 
the a])p]ication of Hiibliined 8u]])hur, which is 
rubbed in several times a day by the jiatient 
witli the tip of a finger, is sufficient. In more 
severe cases, and especially when the glands 
are threatening to suppurate, long soaking of 
tiie parts in hot solution of eusol or boric 
acid, to either of which (-ommon salt has been 
added (a teasjioonful to half a jiint), is indi- 
cated. I'Jiis hypertonic solution promotes 
drainage and takes the burden off the over- 
taxed glands. The soaking is followed by the 
application of gauze soaked in the same solu- 
tion and covered with w^atcrjiroof tissue. 
Wiicn tlic glands inflame, re'st in bed, with the 
uf)j)lication of antijihlogistine, followed by lint 
covered with ichthyol 1, ung. belladonnas 2, to 
the groin, and of the hypertonic and anti- 
septic dressing mentione'd above to the gemitals, 
usually serves to aveut sujipuration. In easels 
where tJie glands iiave alrt*ady sujijiurate^d I 
liave found repeated aspiration of the contents 
through a stout, liollow needle (which is enteire^d 
through healthy skin) and injection of elec- 
trargol both simple and effective. An alterna- 
tive j>roc.e<lure is to make a small ojioning in 
the lower infernal j)ole of the abscess, evacuate 
the contents, and insert* a small wick of gauze. 
This is tJic method of choice whim the abscess 
shows no sign of closing down aft<*r it has 
been asjiirated three or four times. 

L. W. IIajuuson. 

UMBILICAL INFECTION IN THE 
Etiology. — The umbilicus 
may be infected at birth by contact with 
vaginal discharges or liy want of surgical 
cleanliness on the. j»art of the attendant. After 
birth, infection may be derived from the hands 
of the midwife, from a septic dressing, or 
jHissibly from the water of the bath. Contact 
with soiled clothes may be resjumsible if the 
navel is allowed to remain uncovered or is 
impro|H»rly dressed. Antenatal infection from 
the ])lacenta is jirobably very rare. The in- 
fecting organisms are generally the staphylo- 
cocci and strej)to<*occi, but other suppurative 
organisms, including the pneumococcus and 
colon bacillus, are occasional causes. 

SejMiration of the umbilical cord may be 
retarded by infection, and in such cases yaw- 
(irm?, of thz cord is not uucoiiimoii, the cord 
becoming moist, swollen, and offensive, and 


often greenish in colour. On its se])aration 
a raggisd, sloughy ulcer may remain. A minor 
degree of infection may lead to catarrhal 
omphalitis, the cord on sejiaration leaving 
behind a greyish granular surface, discharging 
a thin serous fluid. 

In umbilical ulceration the puckered um- 
bilical folds are red and svrollen, and hide an 
ulcerated patch which discharges pus and may 
be covered with a fibrinous membrane. Occa- 
sionally the ulceration may be more extensive 
and involve the abdominal 'wall. The suj}- 
jmrative form, of omphalitis may be accom- 
]>anied by cellulitis. Tlie navel is ulcerated and 
greatly swollen and oedeniatous, and freely dis- 
charges pus. The cellulitis may spread to the 
abdominal wall, causing a brawny, tender in- 
duration, |)erhaps marked by the red lines of 
]ym])hangitis. Abscess may form in the affected 
area. The constitutional disturbance is severe, 
with fever, rapid wasting, aneemia, vomiting, 
and diarrhcea, and a fatal septicaemia is to be 
expected. Occasionally the condition gradu- 
ally improves. 

GamjrcHe of the umbilicus is rare, and ocjcurs 
in feeble, weakly infants subjected to bad 
hygienic surroundings. It is usually preceded 
by either ulceration or c(‘llulitis, and is almost 
always fatal. Destruction is rapid and may 
lead to ])erforation of the abdominal w^all, to 
fajcal fistula, and to gem‘ral peritonitis. 

Inflammation of the umbilical vessels is a 
common accompaniment of umbilical infection, 
but may occur in an infant whose umbilicus 
is normal in ajiiwarance. Phlebitis and 'jHiri- 
jddehitis of the umbilic'al vein is gem*,rally 
fatal within a few days, the inff animat ion 
s})reading rapidly along the vein to the liver 
and leading to multiple hepatic abscesses and 
general st^pticajinia. Jaundice apjH^ars and 
rapidly deepens until death. Arteritis and jwri- 
arteritis are more common and less serious. 
The whole of one or both art(*ries may be 
affected, or the iiiflanimatory proc(»ss may be 
limited to a part of a vessel which may be con- 
tinuous wdth or remote from the navel. Dus 
may emerge from the navel, and, by examina- 
tion with a jirobe, may be shown to come from 
an artery. The thickened vessels can some- 
times be felt through the abdominal wall. In 
many cases the condition is undetected, for there 
may be nothing noteworthy about the ajijiear- 
ance of the umbilicus. SSi^jiticsemia rarely 
occurs, but local extension of the infection rather 
more commonly gives rise to pelvic abscess and 
general iwritonitis. Umbilical hamorrhage, if 
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not due to imperfect ligation, is generally duo 
to sepsis. 

Apart from the local aifections just described, 
it must be remembered tliat the umbilicus is 
the chief avenue of infection in erysifxjlas, in 
tetanus, and in septicasmia and pyaemia, when 
these occur in the new-born. 

Treatment. — If the umbilicus were tnated 
from birth with the same precautions as a 
surgical wound, umbilical sepsis would be a 
very rare event. Any dressing must be. steribs 
and all instruments used must be boiled. 
When infection has occurred the septic focus 
must be treated along ordinary surgical linos : 
it should be kept covered by antiseptic dress- 
ings, and clean by anti8ei)tic lotions ; free 
drainagci should be established, and areas of 
cellulitis and abscesses opened as th(‘y uj)pear. 
Alcohol, caffeine and digitalis may be used to 
combat heart failure. When the infection be- 
comes generalized, rcunedies are of little avail. 
Stimulants, esj)ecially alcohol, arc indicated. 
For collajwe, salines, (‘ither hyi)odermically or 
by the bowel, should be employed. 

FnEDERlCK Lanomeat). 

UtVIBILICUS, IVIALF0RIVIATI0N8 0F.— 

The umbilical re.gion is the last portion of the 
ventral wall of the fa'tus to close, and till late 
in foetal life tliere can be found in the proximal 
end of the umbilical cord the remains of the 
vitello-intestinal duct and the urachus. 'Fhe 
umbilical arteries and umbilical vein are oblit- 
erated soon after birth, becoming the obliter- 
ated hypogastric arteries and the round liga- 
ment of the liver respectively. Most of the 
malformations of the umbilicus result from 
some failure in the above processes. 

The norfiial umbilicus is a jiuckered cicatrix 
forming a })it or depression in the centre of 
the anterior abdominal wall. 

The following are the main malformations : 

Hernia.— Four varieties are se(ui : («) /a- 
fantile hernia^ usually a small projection 
developing soon after birth owing to yield- 
ing of a weak umbilical scar. It often closes 
ill if a support is worn, but frequently needs 
oj)eratioii. 

(6) The ordinary umbilical hernia of adults. 

(c) Hernia of the amnion or exomjyhalos , — 
In this the abdominal wall fails to close and 
the amnion is spread out over the contents of 
the abdomen, which can be seen through it. 
Operation is usually hopeless, but in slight 
cases it is jiossible to bring the abdominal wall 
together. 


(<0 Hernia into (he unihilU‘.al cord , — Care has 
to be taken Uot to divide any gut in the prox- 
imal part of cord. 

Fistula. — (rt) IVTsistcnce of the vitello-in- 
testinal duct may leave a communication from 
the bowel to the surface of the body, forming 
a true, fwcal fistula. Sometimes the intestinal 
end closes and leaves a mucous fistula opimiug 
at the umbilicus. 

(6) Persistence of the urachus may lead to 
a urinari/ fistula at the. umbilicus. The distal 
end of the duct may form a fistula not com- 
municating with the bladder. 

These hstula) must be. distinguished from 
acquired fistula\ Such are biliary fistula', 
which may form after inflammation of the 
gall-bladder due to gall-stones, and serous 
fistula, which may devclo]> in cases of tubercu- 
lous peritonitis and from which large (]uaniities 
of ascitic fluid may j)our away. Fa*cal fistula 
may also develop at this site iu tuberculous 
peritonitis. 

Cysts may form near the umbiliems, appear- 
ing as Hweliings of varied size, either sulicuta- 
neous or sub|H'riti)n<‘al. Tliey aie formed from 
miobl iterated j)arts of the urachus or oinphalo- 
niesonteric duct. 

Granuloma (d the uinhillcus is a small rod 
swelling forming soon after birth. It is easily 
removed by scissors or ligatuni. 

A polyp forir.ing a small red swelling may 
develop from remnants of tlie vitcllo-intostinal 
duct. 

Concretions of cpilbclial debris and dirt 
sometimes form iu the umbilical depression. 
Ulceration and suppuration may occur. 

Secondary carcinoma not infrequently oc- 
curs at the umbilicus. It may follow carcinoma 
of the stomach, gall-bladder, uterus, or ovaries. 

Zackaky Cone. 

UNCINARIASIS (see Intestinal Wokms). 

UNDULANT FEVER (sjfu. Malta Fever, 
Mediterranean Fever, Hock Fever, etc.).- A 
pyrexial disease due l.o infection with Micro- 
CiHXUs melitensis or jparainelilcnsis (I*Latk 1, 
Figs. 7, 8, Vol. J, facing j). Hb), and char- 
acterized by febrile manifestations of long and 
uncertain duration and irregular coiirso with 
a marked tendency to uridulatory jiyrexial 
rcla |)scs. 

Etiology.^ — The Micr(H:(HVHs wrlitcusis was 
discovered by Sir David Ilrucc in and 

was isolated by him from the spleen of a fatal 
case occurring in Malta. The means by w'hich 
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the organism gains entrance into the body 
were, however, unknown until 1904, when, as 
a result of the work of the Malta Fever Com- 
mission, it was discovered that goats suffered 
from iindulant fever, that the urine and milk 
of affe(*ted goats contained tlie micTococcus, 
and tliat it was ])y means of infected goat’s 
milk tliat the disease was conveyed to man. 
TJie alimentary canal is for all practical pur- 
])oses the only chanmd by which this micro- 
coccus enters the body. 

Geographical distribution.— The endemic 
area of the disease is the Mediterranean, its 
shon»s and islamls. It was formerly V(‘.ry jire- 
vahmt in the Navy and Army in Malta and 
(Gibraltar, until it was practically suppressed 
by ]»roj)hylactic im^asures on the lines indi(;ated 
by the etiology. Ibidulant hjver occurs also 
in (ircec(‘, Italy, Spain, the South of Franc.e, 
Portugal, India, South Africa, Ceylon, and, in 
fact, ifi all parts of the world where goats are 
kej)t and g(mt's milk is used for human con- 
sumption ; but it is most (‘oinmon in tropical 
and subtro|)i(‘al climates. Undoubted cases of 
the dis(‘ase have occurred in England. 

Pathology. — The micrococcus enters the 
blood Ihrough th<» mucosa of the alimentary 
canal and (‘uuses a se])ticaMnia, but without 
producing any lesions in the alimentary canal 
itself. Agglutinins, which may j)ersist for 
years, are formed in the blood. The spleen is 
enlarged and congested, as are the liver, kid- 
n<‘vs, mesenterii; glands, small and large in- 
testin<\s, and lungs. The tissue of the spleen 
is dark red and friable, and the Malpighian 
bodies are enlarged. The kidneys sometimes 
show a glojnerular iieiihritis, and patches of 
(‘onsolidation may be met with in the lungs. 
The brain is generally congested and the heart- 
muscle shows degeneration. The micrococcus 
may ])e iso1ut(‘d from the blood, spleen, and 
internal organs. 

Symptomatology. -The incultalion 'period. 
is diilj(‘ult to fix exactly in a disease with such 
an insidious onset, but as a rule it is fourteen 
djiys. The symptoms are very variable, but 
may be described as they occur in three main 
forms — (1) the malignant or fulminating form, 
(2) the intermittent form, often mild, (3) the 
Iindulant form, which is the commonest and 
gives rise to the name of the disease. 

(1) Malignant or fulminating form. -Tu most 
cases the onset is sudden, and attended by 
severe headache, “ jiains all over," anorexia, 
nausea or actual vomiting, flushed face and 
dry skin. The temiH‘ratiiie rises ra])idly, and 


will be found to be 104° F., or even higher, 
w'ithin the first twenty-four hours. The patient 
may complain of epigastric and splenic or 
hepatic pain, and there will be tenderness in 
these regions on paljwition. The tongue is 
furred but clean at the tip and edges, the 
breath offensive, and diarrhoia may be pre- 
sent ; if so, the stools are copious, loose, offen- 
sive and bile-stained. The pulse-rate is raised, 
the respirations are increased, and there are 
often signs of hypostatic congestion at the 
bases of the lungs. The spleen will be found 
enlarged. The urine is scanty, high-coloured, 
and shows a pronounced uratic deposit. Tlie 
temperature usually remains high for four or 
five days, wlien there may be a remission, 
during which the range is lower, the evening 
temperature rising to about 102° F. The 
fever continues at this lower level, and after 
a varying mim})er of days — generally live or 
six — ^the patient shows signs of increasing 
exhaustion, the heart begins to flag, the pulse 
becomes fe(d)le and intermittent, the respira- 
tion more laboured and obstinate, and vomit- 
ing may now set in. An offensive odour may 
emanate from the skin and breath. J^ulrnonary 
congestion becomes more marked and the re- 
spirations more embarrassed, delirium super- 
venes, and faeces are ])assed involuntarily. Tlie 
teinjieruturc rises gradually or suddenly, coma 
follows the delirium, and the patient dies 
from cardiac failure or hyjier pyrexia, his whole 
ap|K*arance suggesting a condition of toxamiia. 

Jn some cases, when the remission of tcni- 
jierature occurs the jiatient falls into a state 
of nervous excitability, followed by extreme 
nervous exhaustion, ending fatally. In other 
cases the primary wave of pyrexia may be 
safely jiassed through, but the disease jiroves 
fatal during the secondary wave of jiyre.xia, 
even after a la^ise oC some wx*ekfi. The malig- 
nant form of Iindulant fever is fortunately 
com pa rati vel y rare . 

(2) Intermittent form. -The disease usually 
commences insidioiLsly, the general course is 
mild and the duration less than in the undulant 
ty|)c. First there is gradual loss of ai) 2 )etite, 
wdth malaise and heada(*he, and with a slight 
rise of temperature in the evening. The symp- 
toms increase in severity, the headache be- 
comes w'orsc, there arc pains in tlic back 
and neck, and sleeplessness and evening per- 
sjjiratioiis. The tongue is furred, and some 
epigastric discomfort and tenderness arc pre- 
sent. The morning temperature will now be 
found to be about 100° F. and the evening 
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tomperatuTe 101° F. This high temperature 
may continue for six weeks, two months, or 
even longer. The x)aticnt usually feels com- 
IMirativcly well in the earlier part of the day, 
but in the afternoon, about 2 p.m., there is a 
sensation of chilliness and the temperature 
rises to 102° F. or 103° F. beginning to fall 
about 6 p.m., accompanied by sweating. 

No other symptoms may be present, and for 
this reason the real nature of the fever may 
for some time be overlooked. Increased debil- 
ity and ansBinia, however, characterize the 
later stages of the fever. The intermittent 
type of fever may be maintained throughout 
the course o£ the disease, the temperature 
gradually falling, or })assing into the undulant 
type. It may also occur at the U^rmination 
of an undulant attack. 

(3) Undulant form. — This, the most common 
and characteristic form of the fever, is marked 
by undulations of a remittent pyrexia of vari- 
able length separated from each other by 
apyrexia and temporary absence of symptom.s. 
The fever begins gradually, the tem})erature 
remitting each morning about half the pre- 
vious evening rise. During this time the 
patient com})lains of headaclie and ])ains in 
the back and limbs, and there are epigastric 
tenderness, a furred tongue, and const) ]>ation. 
In about a week or ten days the tcimperaturc 
is found to be 103-105° F. at night, and all 
the symptoms are aggravated, particularly the 
headache, which is usually severe. At this 
time there is evidence of sonic bronchial 
c;atarrh or hy^iostatic congestion of the lungs. 
The temiHjraturc now begins to decline, and in 
a few days’ time registers only 09° F, or iiornuil 
in the morning, although it is still sliglitly 
raised at night. As it falls the ]mtient feels 
much better, all the symptoms ameliorate, and 
the primary W'ave of the fever is at an end. 
The temperature remains normal throughout 
the twenty-four hours, or is slightly raised at 
night, for a few days, wdien it begins to rise 
again, and all the symptoms are repeated, 
although perhaps not in so severe a form as 
in the primary fever. This secondary undula- 
tion subsides in its turn, and again there is an 
interval of actual or relative apyrexia, to be 
followed by other undulations of fever. This 
condition of alternate waves of fever and 
apyrexial intervals may last for months, and 
sometimes for as long as eighteen months or 
two years. During the later febrile attacks 
most profuse perspirations attend the daily 
rises of temperature, and the patient is obstin- 


ately consti})ated. As the disease progresses, 
muscular wasting and anaemia become very 
pronounced, and neuralgias of various kinds 
occur. Sudden i)ainful effusions into the joints, 
rheumatic pains in the limbs, and on'hitis are 
of common occurrence. The imtiont, in a fully 
developed case of the imdulant form, presents 
a cliaracteristic picture : he is thin, wasted 
and ansDinic, suffers from a remittent fever 
attended with coyaous daily sweating, and 
p)ssibly from swollen knee-, ankle-, or wrist- 
joint, and is the subject of severe Jieuralgius 
and attacks of bronchial catarrh. Ife is de- 
pressed and miserable, and to add to his 
sufferings, lesultiig from the profuse sweats, 
sudamina arc common, and in the hot 
w'cathcr he may be covered with y)rickly-h<*at 
lesions. 

Some of the more usual sym})tonis and 
])hysicul signs met w'ith in undulant attacks 
must now l)e described in a little more detail. 

The pulse-rate is usually slow and full at 
the beginning of the fever, but as the disease 
])rogres8es becomes more rapid, and in long- 
continued cases is constantly high —110 to 120 
yxjr minute. Tlic heart’s action becomes feeble, 
jiaJpitatiou occurs on slight exertion, and liuMiiic 
murmurs may be heard on auscultation. The 
tongue is always furred at first and in the 
pyrexial weaves, but cleans in the intervals, 
when ap])ctite returns. In inuch-j)rotra(*.ted 
cases the tongue l)(*comcs gla/i^d and red ; it 
does not finally clean nnfd the temy)erature 
becomes subnormal. 

The liver may be slightly eJilarg(‘d, and is 
often tende,r on j)ressure. 'J’lie spl(*(‘n is always 
enlargetl, especially in tlie malignant form, 
and is tender at first ; it d(‘cn*ascH in size in 
the later stages of the disease. Jlromdiial 
catun*h is usually ])rcsent during the ]>yrcxial 
])criods, and thetre is often basal c.ongestiun of 
the lungs. JNeuralgia may occur at any stage 
of the disease, but not usually during the 
primary W'avc of ])yrexia. It jiiay be frontal, 
occiy>ital, or facial, or may take the form of 
lumbago or sciatica. 

Effusions into the joints may be acute or 
subacute, the former occurring during the 
pyrexial attacks and suddcmly affecting the 
larger Joints, as the knee, hip, or sliouhh^r, 
and the latter attacking the smaller joints, as 
the wrist, and yaissing to the fingers, or from 
the ankliis to the toc^s. The condition of the 
joints resembles that of an acute noii-suppura- 
tive synovitis, and is extrcjinely painful while 
it lusts ; the acute attacks subside in a few 
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days, but the subacute may i>erHi8t for some 
weeks. Complete recovery is the rule. 

A mild case of the undulant form lasts two 
months, more severe cases eighteen months to 
two yciars. Fortunately the mortality of this 
variety of the fever is only some 2 -3 jicr cent., 
and therefore, after a time, at the termination 
of a pyrexial undulation, the type of tempera- 
ture becomes that of a gradually decreasing 
intermittent fever of small range followed by 
an absolute return to nonnal or subnormal 
temj)erature both niglit and morning. Concur- 
rcuitly with the fall of temjierature there is a 
mitigation of all the syniptoms; the patient 
now b(»gins to imi»rove in all respects, the 
tongue cleans and the a])i»etitc returns. When 
convalescence is thoroughly established, he 
gains in weight and strength, although complete 
r(*storation of health may be somewhat pro- 
longed. 

Blood changes. - - There is a secondary 
anauiiia in tlu* later stages of the disease, and a 
decrease in the red blood-cells of 20-40 per 
cenf . There is no great change in the total 
number of white blood-corpuscles, although a 
difT(*rcntial count may show a decrease in the 
relativ(i i)roportion of the iH)lymorj>honuclear 
cells and an increase in the large mononuclears. 

Complications. — Jji addition to those al- 
ready mentioiKMl as frcMpiently occurring in 
the course of the disease, such as the joint- 
etTusions, there may be ])ericardial and pleural 
elTusions, meningitis, an acute condition of 
cerebral irritability, and local abseess(‘s. 

Diagnosis. - The diagnosis may be im]K)s- 
sible, oHjMM-.ially in tlu^ early stages and in the 
malignant form, without the aid of bacterio- 
logical metbods. Ihiduhiiit fever is not in- 
frecpiently mistaken for vnivric ; bacteriological 
diagnosis by means of blood-cultures, by isola- 
tion of the micrococcus from the urine and by 
agglutination tests, should always be carried 
out. In tJie later stages, particularly in the 
undulant' form, the character of the temjwra- 
tiire idiaj-t., tin* jirofuse sweating, the joint-affec- 
tion, and the neuralgias which an* so frequentlv 
))rew*nt, should serve to make the diagnosis 
plain. 

IJitferciitial diagnosis may have to be made 
from fevers of the enteric group, as already 
mentioned, by hacteriologieal methods and the 
general symi)toms ; from walaria by the pre- 
sence of the jnirusitc in the blood in" the latter 
disease ; from srjttictnuia.^ hy the blood pic- 
ture and different ty]n*s of temiH.*ratun*, and 
IHissibly from kaUi-azar by tlie blood picture. 


URETHRA, PROLAPSE OF 

the temperature chart, and the greater splenic 
enlargement in the latter disease. 

Treatment. — There is no specific drug treat- 
ment. Serum treatment has not fulfilled ex- 
l)cctations, but vaccine treatment, as recom- 
mended by Bassett-Smith, either with ordinary 
autogenous or si*.nsitized autogenous vaec-ines, 
should be tried. The best results have been 
obtained when the vaccine has been given 
during the apyrexial intervals. It may be in- 
jected in doses of 50-200 millions once a week, 
or in smaller doses of 10 millions at more fre- 
quent intervals. Yeast in 2- dr. doses has also 
been tried, and favourable r<‘sults have been 
report(*d. Nursing is of great im])ortanee, 
and the patient should be clotlu^d in light 
flannel and esi)ecial care taken to avoid chills, 
although good ventilation and jilcnty of frcsli 
air are important. »S ym f)tuiiiatic treatmen fc will 
also be reejuired, and a careful watch should 
be kept on the h(‘art and lungs. During the 
fever jHiriods a fluid diet is indicated, but 
during the intermissions of fever and in con- 
valescence, light but nourishing food should 
be given. Alcohol is generally necessary dur- 
ing the course of the disease. A change to a 
temi)erate climate, except during the winter, 
is usually necessary after recovery. The care- 
ful disinfection of all excretions, f»ccs, saliva, 
and urine, esj)ecially the urine, should be a 
routine measure. Ouvkh Koijinsox. 

UR/EM I A (m' Nepiiiutis). 

URETERIC CALCULUS (sve UmxAiiv 
C'alc uu). 

URETHRA, PROLAPSE OF. - Prola])se 
of the female urethra is found in debilitated 
childn»n (representing 50 j»er cent, of the 
eases) and in women over 40 (40 2 )er cejit.). 
The c*ause is unknown, but loss of tone* in the 
eireular muscle-fibres ])ermits dilatation and 
stretcliing of the mucous membrane, which 
comes to glide upon the submueosa. Calculus, 
straining, cystitis, and parturient trauma pre- 
dispose. The symptoms are slight bleeding, 
frequent micturition, pain, and a dark, con- 
gested swelling, which occupies the site of the 
meatus, and in which the urethral canal is 
found. Treatment is o])erative. The pro- 
la^^scd mass may be simi)ly excised, but a better 
procedure is, with a staff in the urethra, to re- 
place the. lining and cut down upon the urethra 
throughout its length ; the muscle-layer is 
then j)licated so as to reduce the diameter 
of the urethra throughout its length. 

Buy DEN Glendining. 
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URETHRAL CARUNCLE 

URETHRA, RUPTURE OF (ifee Ukethral 
Stricture). 

URETHRAL CALCULI (see Urinary 
Calculi). 

URETHRAL CARUNCLE.- Urethral car- 
uiKjles are commonly seen on the posterior 
wall of the female urethra, usually at the 
margin of the meatus. The cause is unknown. 
Either a mild urethritis or a chronic leucor- 
rhcea is commonly associated, and may be 
looked upon as a predisposing factor. The 
condition is comparatively often seen in 
patients of 40-60, but may occur at any age. 
Jiotli the married and the unmarried are 
affected, but tJic latter less commonly, and, 
on the average, at a later ag(*-pcriod. 

Symptomatology and pathology. ■ Of tin* 
symptoms, jiain is the most (constant, though 
varying greatly in intensity and durati<)n. 
It is often brought on by walking or other 
u(;tion, and is a common cause of dys pareunia 
in middle life. Sometimes micturition is so 
])ainful as to lead to retention. llaMiiorrhage 
is a trivial but fairly constant symjitom. 
The bleeding does not, as a rule, amount to 
nu re than a droj) or two of blood lost irregu- 
larly either at night or during the day. Tlie 
blood may be passed at the <‘nd of micturition 
with the last few droj)s of urine. 

The caruncle forms a bright-r(*d tumour, 
seldom larger than a jiea, appearing at- the 
])osterior or the lateral lip of the meatus, and 
perhaps extending for some distance up the 
j)Osterior wall of the urethra. One variety 
forms an ill-defined red jiatch, scarcely T-ais<»d 
above the surrounding mucous immibrane, 
sessile, rounded, of a i)a]e-red colour, and often 
insensitive to the touch. Microscopically, this 
tyj)e (sonsists of a vascular inflammatory round- 
cell infiltration beneath a stratified ejiitheliuin 
which api»eaTs tliinned and stret(;lied over 
it. It would aj)pear to he a true granulojna, 
and is associated with a urethritis. A second 
variety, w’liieh is equally coinmon, fonns a 
bright-red raised mass, either peduiic.ulated or 
finely lobulated, and in many cases very sensi- 
tive when touched. Microscopically, it is in 
the nature of a very vascular papilloma. The 
e])ithelium is of the stratified squamous variety, 
arranged in flat-topped elevations with inter- 
vening sulci, resting upon a very vascular con- 
nective tissue, deep to which are found round- 
cell inflammatory products. Sometimes the 
vascularity is suidi as to suggest an angioma. 

Treatment. — The form of treatment which 
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gives the best results is free excision under 
general ansosthesia and careful suturing of the 
wound. If necessary, the methra should be 
dilated, or even split and re-sutured in order 
to make sure, that the eanmclo is completely 
removed. Unfortunately, these cases are sel- 
dom admitted to tlie wards of a surgical hos- 
pital, and recourse is had to coeainizixtion (10 
per cent, solution) of tin* meatus in the out- 
patient department, and a])|)lieatiori of the 
actual or electric cautery. Jleciirrenccs are 
fairly frequent (estimated at almiit 50 per 
cent, within two years) by this ini'thod, ehielly 
because it is, iiiuler these conditions, often 
inijmssible to burn the upp(*r jiart of the, 
growth in the canal. Better results arc ob- 
tained witli a general aiiH'sthetie, dilatation of 
the urethra, and thorough eauteriaition. 

liUYDKN ({lKNDINIMJ. 

URETHRAL STRICTURE. St rid me of 

the urethra may be congenital or atMpiired. 
Congenital strietnres are usually sit Hal t'd at , 
or iminediatc'ly behind, the exlt'rnal nu'atus. 
A less common site is in tin* bulb or the bulbo- 
membrauouH junction. TIm'v may be cylin- 
drical (when a considerable length (»f the 
urethra is involved), amiular or diaphragmatic 
(when the constrict io*i is liiu'ar), or bridle 
(w'lien one wall of the urethra is raist'd up 
in the form of a crest). The stime symptoms 
may be eaiist‘d by a simple fold of the niiu'oiis 
membrane which acts as a v*lve. Tin* bladder 
may be hyj)ertroi)hie(l and tlu‘ kidiu'vs and 
ureters dilated at birth, but this is very ran*. 
Vhimosis usually acetun panics meatal stric- 
tures. The. symptoms are tlillicnlty of mic- 
turition and, often, |»ain during the act. In- 
c*ontinenc*e of urine* in boys, when it is both 
diurnal and nocturnal, is occasionally due* to 
a congenital stric-tiire in the* dc'c*]) urethra. 
Treatment : As it is impossible to dilate meatal 
strictures, tli(*y should be (lividc*d (niealotomy) ; 
in(le.c*d, in all ea.sc*.s in which a circumc-ision is 
])erfor»iied, the tc*rininal portion of the* urethra 
siiould be examined to ascertain its calibre, 
and whc*n nc*cessary a meatotomv pc*rforjnc*cl. 
Congenital strictures of thc^ dee[) uic'thra can 
easily be dilated. 

Acquired strictures arc* inflaniniatorv or 
traumatic. 

InFLA.M.MATC) 11V STItlCTlJltE 

Over per (•c*nt. of iu/lanmiatory strict urc*s 
are due to gonorrhera. Tubc*rclc*, sy| chilis, 
and the urethriti.*' which very occasionally 
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follows the acute uifectivc fevers may give 
rise to structure. A moderate degree of ureth- 
ral stricture is usually present in men who 
have been on catheter life for a considerable 
number of years. In such cases it is due to a 
mixture of inflammation and trauma. 

Site.-^ rhe most common site is just in 
front of the bulb, in which position tlie first 
evidences of stricture formation are found. 
Secondary strictures are very frequently en- 
countered in front of this, the most common 
sites being at the angle between the penis and 
scTotum, and just insid(*. the meatus. Fre- 
(piently four, five, or even more strictures are 
present, and if a sound is jilaced in the urethra 
th(».y may b(* felt as hard ridges or rings around 
it, on (;xt(M7uil palpation. In cases of multiple 
Rtrujtun*, that in the bulb is always the tightest 
but usually the most ensily dilated. Oonor- 
rluoal stricture of the posterior urethra is 
almost unknown. 

Time of onset. Hospital patients usually 
present tliems<‘lves for treatment ten to fifteen 
years after infec.tion by the gonococcus, but 
as a rule private jMitients are seen much earlier. 
As tin* vast majority of cases of gonorrhoea 
occur between the ages of 2() and 30, it follows 
that stricture is jiiost commonly noted in tlie 
fourth ami fiftli decades. 

Pathology. Stricture must be considered 
as the. jjossible ultimate stjig(‘ of every chronic 
urethritis. It is essentially an inflammatory 
sclerosis, and tends to ]>rogress as long as the 
inflammation is allowed to ]>ersist. As the 
calibre of the urethra is usually reduced to a 
fraction of the normal before the })atient seeks 
t reatnumt, the earlier stages of stricture forma- 
tion are only t(» Imj observed in a routine 
urethroscopic examination of patients suffer- 
ing from chronic, urethritis. In these cases 
there is a definite infiltration of the submucous 
coat by fibrous tissue, chiefly to be found 
round the mouths of the infected glands and 
follicles. It is most evident in the three de- 
finite. localiti(*s mentiom^d above, while the 
jirocess is always more advanced just in front 
of the bulb than elsewhere. If the urethra is 
examined under air-distension, definite sickle- 
shaped folds of mucous membrane are to be 
seen jirojec.ting into the lumen ; they are due to 
the contraction of the underlying fibrous tissue, 
and give the a})pearance of a thin white thread 
stretched beneath the mucous membrane. 
These folds usually extend about half-w^ay 
round the circumference of the tube, but 
occasionally they form a complete ring. 


If the fold involves only a portion of the 
(drcumference, a second usually forms on the 
opposite side of the tube, either just in 
front of or behind the first. As the process 
of cicatrization advances, a composite stric- 
ture is formed by several of these folds coales- 
cing into one long stricture. This explains why 
the oj)ening of the stricture is usually eccen- 
tric, and the narrowed [lart of the urethra 
tortuous. If the condition is untreated, the 
stricture tends to become both narrower and 
longer. The stricture itself is formed of a 
dense mass of fibrous tissue, the fibres of which 
run for the most part circularly round the 
urethra. 

Symptoms. The first symjdom is a slight 
chronic, urethral discharge, Avhich may be 
noticed only in the morning ; it is thin, white 
in colour, does not cause any inconvenience, 
and is usually dismissed by the patient as 
“ only a glt‘et.’* If it remains unnoticed 
or ignor(‘d, he presents himself for examina- 
tion when the act of micturition is definitely 
altered. The stream is then poor and weak, 
the jet forked, or twist(‘d, or corning as a 
spray ; in extreme cases the urine, only 
comes drop by drop. Most of the alterations 
in the nature of the jet are due to the shape 
of tlui (»xt(‘rnal meatus, and to the fact that, 
owing to tlie obstruction, the stream of urine 
is not strong cuiough to disti*nd the urethra 
in front of the stric.ture. Loss of forcci of the 
jet is due to the same cause, and th(^ patient 
finds that he is unable to project tlu» str(»am 
away from him, the urine s])lashing down 
over his boots. Straining increases both tlie 
volume and the force of the stream. Mic- 
turition is often interrujited, the stream dying 
aw^ay slowly, only to be restarted in a few 
moments. This is due to fatigue of the bladder 
muscle, which is unable to force the urine out 
in one sustained effort. “ After-dribbling ” is 
a rule in eases of tight stricture ; it is due 
to the small amount of urine, w'hich lias col- 
lected in the dilated urethra behind the stric- 
ture leaking out and soiling the jiatient’s 
clothes after each act of micturition. If there 
is cystitis, frequency and precipitancy of mic- 
turition are also jiresent. The urine may be 
clear, but it always contains threads and flakes 
(evidence of urethritis), and if the bladder or 
kidneys are infected it is uniformly turbid 
from pus. There is generally a scalding or 
burning *pain felt along the urethra during 
micturition. If there is cystitis or a partial 
retention, a suprapubic ache is felt. Pain ip 
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the renal regions is a serious sign ; it is caused 
either by a pyelitis or by back pressure on 
the kidneys. Acute relevtion of urine is the 
initial symptom in about 7 per cent, of cases, 
but is much more common after rough and 
injudicious attempts to dilate the stricture ; 
it is du(i to congestion caused by alcohol, con- 
stipation, etc., or to reactionary swelling afti»r 
the trauma inflicted by the instrument. Hcema- 
turia is very rarely a symj)tom of stricture ; 
if it ocours apart from instrumentation a 
cystoscopy should be performed as soon as 
possible, to exclude bladder growth, etc. 

Complications are partly mechanical and 
partly inflammatory. The mechanical effects 
of a stricture consist in the dilatation of the 
whole urinary tract above it. For a tim(^ the 
bladder liypertrophies, but in the later stages 
its muscle is unable to overcome, the resist- 
ance, and tlie bladder becomes distended. The 
inflammatory complications are prostatitis, epi- 
didymitis, cystitis, i)veliti8 and j)ye.lonej)hritis, 
all of which are considered elsewhere, as also 
are extravasation of urine and periurethral 
abscess. Accidents in treatment and urinary 
fistula are inc'luded in this article. 

Urinary fistula is usually the result of a 
periurethral abscess that has been allowed 
to burst, or lias only been opened when 
pointing. If the fistula is short and straight 
it does no harm to the general liealth, though 
it causes great discomfort, as some of the 
urine conies through it at each act of mic- 
turition. Occasionally, more esjiecially if the 
stricture is tight, the fistula trachs in different 
directions imder the skin, and attains the sur- 
face by many ojienings. There may be a 
considerable increase of fibrous inflammatory 
tissue round tlie openings, and this often gives 
rise to a hard, irn'gular, nodular tumour in 
the perineum, which is studded w'ith fistul©, 
through which thin watery jms and urine 
exude. The condition is called a “ chronic 
extravasation,” and has often been mistaken 
for a malignant growth. 

Diagnosis. In every case of suspected 
stricture tlui jiatient should be asked to pass 
water in the, ])n*sence of the practitioner. If 
the urine only comes drop by drop the stric- 
ture is very tight, and nothing but a filiform 
bougie will jiass ; if the stream is continuous 
but thin and w<'ak, its calibre will probably 
be below 10 (French scale) ; on the other 
hand, a good flow of urine docs not jireclude 
the jircsence of a stricture. Urethroscojiy 
brings to light many unsuspected strictures. 


but in longstanding cases the secondary con- 
tractions prevent the tube of the urethroscope 
from passing down to the main stricture, so 
that comparatively little information is obtained 
by this means. Continental surgeons recom- 
mend olivary bougies for the ]mT]H»se of diag- 
nosis. They liave a large lu‘ad and a very 
slender shaft, and give accurate information, 
as the sensation when the lu^ad slips through 
a stricture with a jump is very characteristic. 
However, the calibres of a strictun* can easily 
be measured by means of ordinary soft gum- 
elastic bougies ; these should be calibrat(*d 
according to the French scale, as then* is too 
big a gap between consecutive sizes in the 
Englisli scale. If a stricture is suspected, a 
medium-sized instrument^- about No. 1 8 French 
— should be tried. If it does not jiass, substi- 
tute one about six sizes smaller, and so on 
till a bougie is found that ])asses n*adily into 
the Idadder ; then increase the size of the 
l)ougic until one is gri|>|)cd by the stricture. 
This gripping of the instrument is very char- 
acteristic, and “is the essential diagnostic 
sign of stricture.” For examjde, if Nos. 18 
and 12 fail to ])ass, liul Nos. fl and 7 ])ass 
easily, and No. 8 is gripjied, we know that 
the calibre of the stricture is 8 F. This is 
sufficient information for one sitting, and the 
jiatient should be ask(*d to return in a W(‘ck. 
At the second sittijig N(»s. 7, 8, ahd 9 should 
be passed, and at the third, Nos. 8, 1), and 10, 
and so on. It is alvv'ays better to begin a 
sitting with an instrumcni. one size smaller 
than tlic largest passed at the previ(»us visit., 
and it is a mistake to end<*avour to dilate the 
stricture l)y more thaii one size at a sitting. 
If no instrument can be j)assed, it means either 
tJiat there is an inipassa])le stricture or that 
there is none at all. If there is any bleeding 
aft4»r thes<i failures, it probably means that a 
very tight stricture is ])resent, in which caw* 
it is better to postpone further att<*m|)ts to 
pass instruments for a few da vs. if there is 
little or no bleeding, the, largest ste<*l instru- 
ment that will ])ass the meatus should be tri<'d. 
Usually by exercising j)aticnce and gentleness 
it will bi; jiossible, to insinuate a fim* instru- 
ment through any stricture which permits 
urine to ]>ass. Finally, if no instrument will 
jiass, the patient should be anaisthetized and 
a last atteni])t made. This failing, a AVheel- 
liouse o])eration should lie ])erf(»rjued at once. 

Treatment. (I) Preventive. This consists 
in the. careful treatment c»f gonorrha*a (q.v.). 

(2) Dilatation is essentially the treatment of 
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all strictures, and must be done methodic- 
ally, no matter wlicthor an operation is per- 
formed or not. It slioiild always be carried 
out by the jiracAitioner ; excejit. in very 
special circumstances, it is a ^eat mistake to 
allow a patient to dilate his own stricture. 
All instruments should be jiassed with extreme 
gentleness and deliberation. 

{a) InUrmiilent dilaiatwn . — This consists in 
passing instruments at regular intervals. Be- 
low 18 F., soft gum-elastic bougies should be 
used; above tljis size, steel sounds are better. 
At the first sitting it is enough to estimate 
the calibre of th(^ stric.ture. At the second, 
three instruments should be ])assed —the size 
below the largest ])asscMl iireviously, and the 
n<‘xt two sizes, 'riius the stricture is dilated 
one size at each sitting. When soft instru- 
ments are used the interval betwe.en each sit- 
ting sliould be a week ; witli steel bougies a 
fortnight's interval is better. The stricture 
having be.en dilated to 18 F., it is best to start 
with an 8/10 steel sound, and continue with 
these instruments up to 14/16. When the 
stricture is fully dilated the intervals between 
the sittings should be increased until the maxi- 
mum int<‘rval without recontraction has been 
reac.hed. For example, if there is no recon- 
traction aft(*r a three-months' interval, but 
there is after a four-months’, three months 
is the pati(uit's maximum interval, and he 
should have instruments ])asHed every three 
months for the rest of Jiis life. If tlie maxi- 
mum interval is a year or longer, the jiatient 
may be discharged safely, as there is then no 
risk of recontraction ; but this only occurs in 
a few cases. 

(h) Continuous dilaUdUtn, This method is 
most useful in light strictures. If a filiform 
bougie has b(*en passed only with difficulty, 
it should be tied in ]»lace and the ))atient ])ut 
to bed ; the urine will dribble away beside 
the bougie. The next day it will be found 
that an instrument about two sizes larger can 
b(» passed ; this also should be tied in. After 
another twenty-four hours the inst.rument may 
be removed, and the patient will be able to 
pass urine easily. Further treatment is by 
intermittent dilatation. 

(c) Rapid dihiation is only mentioned to be 
condemned. The ])atient is anaesthetized, and 
a large number of instruments are passed 
until the full size is reached But the stric- 
ture is not dilated- -it is merely sjilit, and it 
rapidly recontracts, and becomes much more 
intractable than before. 


Acddenljt during instrumentation, (i) Haemor- 
rhage*. — It should be the aim of the operator 
to avoid bleeding, but in many cases the 
mucous membrane of the urethra bleeds 
almost at the slightest touch. As in sucli cases 
there is always a considerable degree of uretli- 
ritis, the urethra should be irrigated before- 
hand with oxycyanide of mercury (1 : 10,000). 
The sitting should be terminated at the begin- 
ning of the bleeding. Usually it stops in a 
few minutes, but if it is severe the patient 
should be put to bed and ice aj)j)lied to the 
perineum. 

(ii) False j)assage. — With care, gentleness, 
and suitable instruments this acc.idont should 
not occur ; it is to be susfiectod if the in- 
strument, after meeting with a resistance, 
suddenly jerks forwards. Tlie ])atient experi- 
ences a sudden sliarp jmin, and blood imme- 
diately appears at the meatus. The surgeon 
feels a slight grating transmitted uj) through 
the instrument as its ])oint plouglis its way 
through the tissues. If the bleeding is at ail 
severe the i)atient should be ])ut to bed and 
kept under observation. Even in slight cas(!S 
no instrument should lie }>assed for a fortnight, 
and then it is best to commence witli one 
three or four sizes smaller than iliat with 
wdiicli the false ])assage was made. The sur- 
geon should aim at dilating the stricture wuth 
the minimum amount of damagi*, as trauma 
always })redisj)oses to the formation of fresh 
fibrous tissue in the wall of tlie urethra, and 
so makes the stricture denser and tougher. 
For this reason I never use a local anaesthetic 
in the treatment of stricture, as I consider 
that if a dilatation is carried to the ])oint of 
producing pain it jirobably does more harm 
than good. 

(iii) (.'atheter fever.-- In this condition the 
jiatient is seized with a rigor a eouj)le of hours 
after instrumentation, ami his tenijierature 
may rise to 104'’ F. or even higher. Urinary 
infection is the i)redominant factor, but rough 
and excessive instrumentation, and trauma, 
are ]>redi8])osing factors. The treatment con- 
sists in putting the ]>atient to bed with plenty 
of blankets, hot bottles, etc., clearing out his 
bowels by means of an enema, and giving him 
jilenty of hot drinks. A draught containing 
quinine sulphate 10 gr. is also beneficial. If 
a ])atient is known to be liable to catheter 
fever he should be put to bed before an attempt 
at instrumentation is made and given a brisk 
purge. After the dilatation, quinine and hot 
drinks should be administered, and he should 
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not be allowed up for at least twenty-four 
hours. 

Strict asej)sis during instruinentation should 
be observed (ncc Catiiktkkization), and if 
urethritis is ])rcsont the urethra should be 
washed out w^ith oxyc.yanide of mercury 
(1 : 10,000) beforehand. Lavage of the ure- 
thra after instrumentation is advisable, but 
in many cases it causes pain. The patient 
should take hexamine or some other urinary 
antiseptic for about three days before and 
after ea(;h sitting. 

(3) Operative treatment.-- If no instrument 
can be jessed that is, if the stricture is 
“ impassa})le a Wheelhouse ojieration is in- 
dicated. Internal urethrotomy is a})propriate 
if it is imi) 0 ssible to dilate a narrow stricture, 
or if it is nece.ssary to dilate it rapidly. Ex- 
ternal urethrotomy is chiefly indicated in cases 
where ])erineal abscess, fistula, or extravasa- 
tion of urine is ])n*sent. A fistula and all 
the inflammatory tissuci around it should be 
excised. 

Traumatki Struture 

This is the inevitable outcome of a ru])turc 
of the urethra, but its severity dei>ends largely 
on the treatment received at the time of the 
injury. If the patient was of)erated on imme- 
diately after tlui accident, and the edges of 
the divided uretlira were accurately sutured 
together, the resulting stricture* is rarely s<»vere 
enougli to cause symf)toms, and may not even 
need instrumentation. If, on the otlier hand, 
ex|}ectant treatment was carried out at the 
time of the accident, the stricture is exceed- 
ingly’ dense and hard, and often impossible to 
dilate. Traumatic stricture may occur either 
in the anterior or ])osterior urethra. 

Ruphtre of the posterior urethra is due (a) 
to a severe injury involving fracture of the 
pelvis, or (li) to a blow on the ])erineum with- 
out fracture. Jn the first case the urethra 
is wo un d ed by a fragment of bone ; in the 
second it is torn at its attachment to the 
triangular ligament. 

In fracture of the pelvis it is difl[i<*ult to 
distinguisli between a ruptured urethra and 
an extra])eritoneal Tu])ture of the bladder. If 
the urethra is torn it leads to bleeding from the 
meatus ajjart from micturition, there is re- 
tention of urine with dist<*nsion of the bladder, 
and it is impossible to ])ass a catheter ; while 
if the bladder is ruptured there is no uretliror- 
rhagia, no distension of the bladder, and a 
catheter ])asses easily. In doubtful cases a 
suprapubic cystotomy should be done first, 


and then the examination completed. The 
torn urethra can afterwards be sutured through 
a ]jerincal incision. 

When the. rupture is due to a blow on the 
Ijerineum, the ])oint of impact is far back 
near the anus, and the direction of the force 
is from behind forwards. The sym})toms arc 
those mentioned above. 1'he treatment is to 
suture the urethra an<l institute suprapubic 
drainage of urine. 

Rupture of the auterior urethra is usually 
caused by a blow on the perin(*um, but in this 
case the force is directed from before back- 
wards. The symptoms are pain, urethror- 
rhagia, ])erineal ha*matoma, and retention of 
urine ; and treatment is by suture of the ure- 
thra and deviation of the urine by means of 
a su]>ra|»ubi(' cystotomy. 

If these indications a.*e carried out, the re- 
sulting stricture will not be sevt‘re and can 
easily be. kept dilat(*d. If a dense stricture 
forms, its onset is very rapid, and the stenosis 
is considerable within a few weeks. It- is 
always single, and most evident on the tloor 
of the urethra. It gi\a‘S rise tt> the same 
sympt.oms, ]>hysical signs, and complications 
as intlanimatory strictures. If possible, the 
stricture siiould be dilated, but if this method 
is insulUcient to k(*<‘|> it open it should la* re- 
sected, and the divided ends of the urethra 
sutured together. Snprapiibic deviation of the 
urine is essential until the w'oimd has healed. 

* Swift Joly. 

URETHRITIS, QONORRHCEAL (see 
(IoNOJIRTICI'^a). 

URETHRITIS (\oTi-gonorrh(eal). Etiology. 
— Inflammation of the urethra, not due to 
gonococci jnay be transmitted to a male from 
a female suffering from Icucorrho'a. It may 
follow intra- urethral inst.runicTitation or the. use 
of concentrated urethral injections. It accom- 
panies a stricture or a cah nlus im|»acted in the 
urethra. Jt may be secondary to a chronic 
prostatitis or vesiculitis of lia'niatog<*nons 
oiigin, or that wbicli remains when a gonor- 
ih(i*al infection has died out. An ingest iv(* 
urethritis s()metime,s follow's tin* eonsumptitm 
of certain ailicles of diet such us rhiiharh or 
asparagus, or tlie taking of certaiji druirs 
such us turpentine, cuhehs, co|iaiha, eanthar- 
ides, arsenie., or ])otassiiim iodide. In sonie 
eruptive fevers— in Jiieusles, for e.\anij»le- it 
occurs rather uncommonly, (lout, is an occa- 
sional cause. An unusual origin i.s hcrjws of 
the urethral mucosa. 
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The infecting organism may be the Bacillus 
coli, the staphylococcus, the Micrococcus catar- 
rhalis or diphtheroid organisms. The tubercle 
bacillus may cause a discharge when there is a 
lesion in the x>ro8tate, and such a discharge may 
be a concomitant of a tuberculous epididymitis. 

The signs and symptoms are similar to 
those of the gonorrhccal infection {see Gonor- 
rticea). But a mild brief course is usually 
followed, and the incubation period is more 
apt to be short. The discharge may never 
pass beyond the mucoid stage, and, indeed, 
does not usually do so in ingestive urethritis, 
in gout, mumps, or measles. The urethritis 
of herpes is very [lainful, and is preceded or 
followed by herpetic vesicles externally. 


illumination ” consist of a straight tube fitted 
with an obturator. This is passed down the 
urethra, and the obturator is withdrawn. The 
handle of the instrument is then attached to 
the outer end of the tube. It carries a small 
electric lamp, fixed on a long stalk, so arranged 
that when the liandle is in position the lamp 
is less than a quarter of an inch from the 
inner end of the tube. The observer looks 
down the tube past the lamp, and can observe 
the whole length of the urethra as the instru- 
ment is slowly withdrawn. This instrument 
has the advantage of giving a good illumina- 
tion of the portion of the urethra immediately 
beyond the end of the tube, but the lamps are 
delicate, expensive, and only last for a very 



Fig. 100. — Anterior urethroscope (author's pattern). 


Treatment follows the general lines laid 
down in gonorrluru. The milder forms call for 
no local measures, rerinanganate injections 
are not so eilicacious as solutions of the silver 
suits and oxycyanidc of mercury. 

C. A. Pannett. 

URETHROSCOPY. The ocular examina- 
tion of the interior of tlie urethra is sub- 
divided into anterior and jnisterior urethros- 
copy, according t-o whether the anterior or 
the ]M>sterior urethra is examined, tlie reason 
being that it is necessary to use a different 
ty})e of instrument to obtain the best result 
in the. one case or the other. 

Anterior urethroscopy. — Urethroscoiies 
are of two types, according to the }K)sition of 
the source of light. Instruments of internal 


short time. In addition, it lias the disadvan- 
tage that it is not suitable for use under “ air- 
distension.'’ The Luys urethroscope is the 
best-known instrument of this type. 

In instruments of “ external illumination,” 
which are more commonly used in this country, 
the electric lamx) is placed in the handle, and 
its light is reflected down the urc‘thra by means 
of a mirror. The observer looks through a 
small hole in the centre of the mirror. An 
air-bellows is attached to a side tube, so that 
the urethra can be distended with air during 
the examination. This is a great advantage, 
as it enables a comprehensive survey of a large 
portion of the urethra to be made without 
moving the tube. The best-known instru- 
ments of this ty|)e are Wyndham Powell’s 
and the author’s (Fig. 100). 
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Technique of anterior urethroscopy.- A tube 
is selected that comfortably fits the meatus. 
It is lubricated and passed down the urethra. 
The obturator is withdrawn, and the inside 
of the tube is mopped out by means of a small 
wisp of cotton-wool on a wooden or metal 
holder. This is to remove excess of lubricant 
or water that may be adh<‘rinfc to it. The 
urethroscope is attached and the lij^ht switched 
on. Air is admitted into the iiretlira from the 
bellows, which should previously have been 
blown up, and as it enters, the walls of the 
urethra will be observed to separate. The 
air forms a cushion between the urethral wall 
and the uretliroscope tube, so that the latter 
can be moved freely up and down, or from side 


rare conditions of the urethra. (2) 0])eraiive. 
— Tnfe<*ted follicles of Mor^a^ni, small peri- 
urethral abscesses, and cysts of Littre's glands 
can be opened and cauterized, warts and ]K)ly])i 
removed by means of a curette or by diathermy, 
foreign bodies extracted, and topical ai>plica- 
tions brought into accurate contact with the 
diseased ]K)rtion of tin* urethral wall. 

Posterior urethroscopy. — Any anterior 
urethroscope can be used in the examination 
of the posterior urethra, })rovided a long tube 
is used, but much better effects are to be gained 
by using a S|)ecial instrument with a telescope 
resembling that of a cystoscope. rrac-tically 
all modern ])osterior urethroscopes arc* designed 
to be used under water-distension, but in a 



to side, without damaging ihe mucosa or liurt- 
ing the ])atient. Tt is best to examine the 
bulb first, and tlien tlie rest of the. urethra 
from beliind forwards, but if the canal is dis- 
tended the urethTosco|je. tube can be passed 
downwards to re-examine the urethra without 
re-insc*rting the obturator. It is im])OTtant to 
use as largci a tube as possible, as with small 
tubes not only is the view restricted, but the 
air cpiickly esca])cis at the meatus. Jt is pos- 
sible with modern instruments to operate on 
the urethra ujidc*r iiir-distc»nsion. 

Indications for anterior urethroscopy. (1) 
Duufnosiic . — ^TTrethroscojjy is essential for tlie 
diagnosis of the nature and site of the*, lesions 
in chronic, anterior urethritis, and for the de- 
tection of small papillomata or polyj)i of the 
urethra. It is most useful in the diagnosis of 
stricture, especjially in the early stages, as it 
enables the surgeon to dc*.t(»rmine at once the. 
number, ])ositions, and calibres of the various 
contractions. Urethroscopy is necessary for 
the diagnosis of pouches, diverticula, and other 


small cavity like the posterior urethra it has 
been found Jiecvssary to c-liangc^ the* water so 
frequently that all modc*ru instniments arc^ 
also design(*d to be usc*d under a constaTit 
irrigation stream, 'riic* watc*r enters the instru- 
ment through one channel, flows through the 
urethra, and lc*aves by another channe*!. The 
inlet is connected to an irrigator raised about 
18 in. abovc^ the level of the* j)atient. Many 
difT(*.reiit instruments an* on tin* markc*t. Jt 
is impossible to describe thi*ni here, but tlie 
author pr(*fers eith(*r the Leo lbi(*rgcr or his 
own modification of the* (ieiringer (Fig. 101). 

Technique.- 1'lie instrument slioulel be [)asse*d 
into the bladdc*T, and tlie. irrigation stre*am 
tumc»d on. It is be*st to le‘t this flow for a few 
sce^onds before introducing the* te*lesco]K* and 
switching on the light. With these instrume*nts 
the base of the bladdeu* as far up as the urcte*riej 
orifie*es can be inspe*e'teel. As the* ure*thre)- 
scope*, is slowly witlielrawn, the ne*(!k eif the 
bladele*r and the* posL*rior ure*thra are cxamine*el. 

Indications.-- (1) The eliagnosis and treat- 
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nicnt of chronic inflammatory conditions hy 
means of topical applications. (2) 'J'he de- 
struction of papillomata and polypi, which arc 
common in this locality. Tliis is best effected 
by moans of diatliormy. Pajiillomata just 
witliin the sjihinctcr of tlic bladder, where they 
are jiractically out of reac.li of tlie ordinary 
cystoscopc, can b(‘ fulpfurated throiif?h a pos- 
t,«ri.)r i,r«tliro8co,.«. j 

URIC ACID {see Urtne, Examination of). 

URINARY CALCULI. — The substances 
entering into the composition of urinary cal- 
culi are. uric acid, urates of ammonia and 
soda, calcium oxalate, cahiium ])hosphate, cal- 
cium carbonate, animonia-niagnesiiim jihos- 
j)hate, cystin, xanthin, indigo. (Jahmli formed 
of the last three substances are very rare. 

Oystals of uric acid, calcium oxalate, etc., 
may be jnissed for y<»ars in the urine without 
any tendency to stone -formation, a colloid 
8u])stan<*f^ being necessary to bind them to- 
gether. Collmils are of two varieties, rever- 
sible and irr<*V(^rsible ; the latter are necessary 
for the formation of stone, but they are never 
found in normal urim*. The most, imjiortant 
of these is fihrhi, derived from the soluble 
fibrinogen ; it ociMirs in the urine in inflam- 
inatorv conditions, or in liasmaturia. It is 
jjrobable that stoiu*- format. ion is ])receded bv 
inflammation, but once a calculus is formed 
bacterial inflammation is no long(*r necessary 
for its growth, as sullicient filmn is jiroduced 
by the mei'haiiical irritation of the. walls of 
the cavity in which it lies. 

Etiology. Geographical distribution.— Not 
only do(*s the, relatixe frequency of calculous 
disease vary in dilT<»rent countries, but in 
almost every Stati* tliere are. local “ stone 
areas.” Jn the Jb'itish Isles they are most 
common in Scotland, the east coast of Eng- 
land, North Wales, and the Ijondon district. 
They are rare in Ireland and the south-west of 
England. 

^rsonal. -- Several members of a family 
may sutTer from calculous disease. Vesical 
calculus is common among children of tJie 
poor, but very rare among those of jiarents 
in easy circumstances. In adult life it is 
equally common in all gi'ades of society 
Three-quarters of all renal or ureteric calculi 
are found hetwi»en the ages of 30 and GO, 
while vesical (‘aletili occur in childhood, in 
middle age, and in old men as a complication 
of hypertro])hy of the jrostate. Over 95 per 
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cent, of stones in the bladder are found in men, 
while renal calculi arc almost as common in 
the female as in the male. Excess in food, a 
sedentary life, and hard drinking-water are 
predisposing factors. 

Renal and ureteric calculi are relatively much 
more common than was formerly supposed. 
Out of 713 consecutive eases of stone admitted 
into St. f^iter's Hospital, 217 were either renal 
or ureteric!. Renal calculus is bilateral in 
about 12 j)(»r cent, of cases, and ureteric in about 
4 per e<»nt. The vast majority of renal and 
ureteric, stones mot with during ojieration are 
composed of calcium oxalate, or a mixture of 
oxalat(!S and phosphates, while most of tliose 
passed naturally are formed of uric acid or 
urates. 

Pathology. — Primary calculi arc formed 
ajiart from recognizable antecedent changes 
in the urinary organs, and always originate 
in the kidneys. Sevomlnry calculi are due to 
inflammation, foreign bodii^s, etc;., and may 
oc.(!ur in any part of the urinary tract. Renal 
calculi ])rol)al)ly originate either in the collect- 
ing tubules or in a calyx, and remain there 
for a varialile time, but sooner or later tend 
to be. swept dowm the uroti^r. Stones smaller 
than hcm])seed may be ])assed ])ainh*ssly, and 
are usually termed gravel, but when larger 
]»roduce renal colic in their ])assage down the 
ureter. If a stone remains in the renal jielvis 
it is at first round or oval and lies freely 
within it. Sneli a stone acts as a ball valve, 
and consequently gives rise to considerable 
pain. Sooner or later it becomes impacted, 
tile site of irnpaetion being almost always at 
the juni*tion of the ureter and pehns. Once 
fixed it grows rajiidly in two directions, ujiwards 
into the kidney, and downwards along the 
ureter, the former being the more important. 
The stone, thus soon becomes triangular in 
outline as it fills the renal pelvis ; later, little 
projections ajqiear opposite the mouths of the 
different calyces, which they finally fill and to 
which they become moulded. At the same 
time the downward growth produces a beak 
projecting down the ureter for a variable 
distance. In this way a comj)lete cast of the 
renal pelvis and calyces is formed. These 
stones often cause no obstruction to the 
urinary flow, but fit snugly into the pelvis, 
only dilating it by the pressure of their growth. 
If, lioMrevcr, the calculus becomes so tightly 
wedged in the orifice of the ureter as to obstruct 
it, the kidney dilates and a hydro- or a pyo- 
nc 2 >hrosis is formed, according to whether in- 
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fcction is absent or present. The flow of urine 
is then so niudi (liniinislied that the stone 
ceases to i^’ow, and thus we have tlie anomaly 
of a gn*Atly enlarged kidney rendered useless 
by a small calculus. Jncahmlous pyonephrosis, 
secondary calculi often form in the dilated 
calyces. A certain amount of perinephritis is 
always ju’oduced. If the urine is aseptic, or 
only slightly infected, this merely results in 
a slight thickening of the fat around the renal 
pelvis ; but if tlie urine is more seriously 
infected, two distinct varieties of perinephritis 
are met with. The first is a fibro-fatty change : 
the porinej)hriti(; fat is increafed in amount, in- 
filtrated with fibrous tissue, and becomes hard, 
very adherent, and prone to invade the kidney 
through the renal sinus. In the second variety 
the fat may be wanting and the kidney is 
bound dow’ii to the neigh l)ouring structures by 
firm dense fibrous tissue. In about one-tJiird 
of the (‘.ases more than one stone is found. 
When the kidney is not dilated they tend 
to becomes faceted from mutual pressure ; 
when dilatation is present they preserve their 
round or oval form, but even so there is a 
tendency for one stone to become imiiacted 
in the un»tero-j)elvic junction and to develop 
the characteristic ureteric beak. 

Symptomatology. — (I) A stone passing 
down the ureter. This usually ])roduces renal 
colic, but if the stone is small or the ureter 
dilated, as occurs most fre(|ucntly in patients 
who have ])assed a large number of small 
calculi, there may be no symptoms. Hmal 
colic usual ly begins after exercise or jolting, 
but jnay occur at any time and cvcui during 
sleep. Jt is characterized by a sudden ajid 
very severe attack of i)ain, usually descri})ed 
as " cutting or sta))l)ing,” or occasionally as 
“ grinding or boring. ’ It starts in the back, 
in the angle ])ctwccn the last rib and the 
erector spinai muscle, but soon travels round 
to the front of tlie alidomen to a |)oint just 
below the tip of the tenth rib. Thence it 
radiates along tin* course, of the ureU^r, and 
spreads to the groin, testicle, and ujijjer 
part of the thigh. It never radiates upwards, 
or inwards as far as the middle line. The 
pain is excruciating and causes the patient 
to roll about in agony, his face drawn and 
haggard, his ])ulse small, thready, and rapifl, 
and his skin covered with a cold swe,at. His 
temperature rarely rises above 99*^ or 100® F., 
and there is little or no prostration. ^Nausea 
and vomiting ani always jm^sent, and con- 
stipation is the rule. The urine is scanty and 


always contains blood, though iwrhaps only 
in microsco])ic quantities. Strangury and pain 
at the tip of the penis are only present when 
the stone is about to ])ass into the bladder. 
Renal colic ends when the stone reaches the 
bladder, at whic.h time all the symptoms, with 
the exception of the hsomaturia, terminate 
abruptly. If, however, the calculus is retained 
in the ureter the colic is incomplete, and the 
pain then subsides slowly. The patient feels 
perfectly well until he gets another atUick. 
Renal colic may last for from one or two hours 
to two or three days, and the intervals between 
the attacks from a few days to many months. 

(2) Aseptic renal calcnlus. -More than half 
of these ] patients give a history of complete 
or inromiileie attacks of renal colic, which in 
many cases an* repeated. Hut the most char- 
acteristic j)ain is of a sharp stabbing nature, 
brought on by exercise, jolting, or fatigue, and 
relieved by rest. Jt remains lo(‘aliz(d to the 
angle betwec'ii tlie last rib and the erector 
spino) mus(‘le, ai.d docs not radiate towards 
the groin or the testicle. Jt may he so severe 
as to compel the patient to change his Jiiode 
of life and give up all forms of exercise. The 
kidney is nearly always tend(*r on palpation, and 
there is a rough parallelism betwee*!! the severity 
of the sjioutaneous ])ain and that provoked 
by examination. Hamiaturia is present in 
almost every case, but Ircqucntly is only found 
on microscopical examination of the centri- 
fugalized urine. Jt is ii*' roast d by <*xercise 
and relievid by rest. (Vvstals and a few 
leucocytes am usually found in tlie urine. 

(3) Infected renal calculus.— L(‘ss than half 
of these jiatients give a Jiistorv of renal colic ; 
it often dates from many years ]»revionsly, 
and probably occurred before the kidney bo- 
cunie infected. After the onset of infection 
the jiain and Jiajmaturia an*, botli very much 
reduced in amount. Acute [laroxysms of pain 
do not occur iinh'ss a pye)nej)hru.sis is pn;si*nt, 
and usually nothing ineire than a eiull ache 
eir a cemstant drag in the sidt*. is e*xp(‘ri(*nce*d. 
The kieliie^y, however, remains temeler em ]>al- 
jiatiem. Jiloed, visible to the nake‘d e*ye% is 
rarejly found, and often nei reel blooel-cells can 
be seen with the micTosceipe. The elejiosit- 
consists of jms, bacteria, anei e*ryst.als. The 
most cemmion infeM'ting organism is the sta- 
ph yloe'oeie* us, tlie next the colon bacillus. The 
patients sieiadily leise ground anel become*, jiale, 
thin, languid, and weak ; the evening tempera- 
ture is raised, anel the typie*ul picture of septm 
absorption is produced. 
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Diagnosis.— Since renal and ureteric cal- 
culi nmy give rise to no RyiuptoTus 'whatever, 
or to symptoms wliieb are very anomalous, 
the diagnosis in many eases is only made 
during a routine X-ray examination of the 
whole urinary tract (we X-Rays, Dtagnosttc 
Uses op, Plate 47, Fig. C, and Plate 48, 
Figs. 1, 2, 3). About 95 per cent, of all renal 
calculi can thus be demonstrated. Uric-acid 
stones alone are tran8])arent to X-rays, but 
rarely grow large enough in the kidney to neces- 
sitate r(»mc)val by ojicration and are almost 
invariably passed naturally. All cases of pyuria, 
of hamiaturia, and of definite renal ])ain should 
be submitted to an X-ray examination. 

Ifeiial calculus must be distinguished (I) from 
an aflection of some other organ and (2) from 
some other rc‘nal condition. Renal colic is 
most often confuscHl with a'p'pemimlis or hilian/ 
colic. 'J'he j)ain in appendicitis is at a lower 
level than that of r<*nal colic, is not felt at the 
back, and does not r«diate down to the tes- 
ticles. ]x)cu]iz(d tenderness over McRumey's 
jioinf. and rigidity of the abdominal muscles 
are useful difT(*rential jujints. Tlui t<uidem<‘ss 
during renal coVic is only elicit<d by deep 
])alj)ation in the loin and is felt more in the 
back, while the Jiniscular rigidity in this con- 
dition is slight and confined to the oblique 
muscles of the abdomen. Jn both ajqiendicitis 
and biliary colic the right rectus is iield rigid. 
Uflumaturia is always i»resent in renal colic, 

1 hough the blood is often microscopic in quan- 
tity, but it is very rare in a])pendicitis. The pain 
of biliary colic is felt under the costal margin 
at the outer border of the rectus muscle. It 
ra<iiates to the e])igastrium and upwards to- 
wards the right slioulder, but never down- 
wards. Rigiclily of Ihe abdominal muscles in 
the right upper quadrant of the abdomen is 
j)ronounciHl, and the u])j)er ])art of the right 
lectiis is generally like a board, and renders 
])alj)atiou of the gall-bladder very difficult. 
Renal colic almost indistinguishable from that 
j)roduced by stone may be caused by the passage 
of hydal.id cysts, bloodclots, ma.oses of (*aseous 
material, etc., down the ureter. The most 
common caus4*s of severe hannorrhage into the 
renal ])elvis arc trauma and rcual neoplasm. In 
the former case there is a history of an accident ; 
in the latter the bleeding is usually severe but 
very intermittent, and a hard irregular tumour 
can generally be filt in the renal region. The 
painful crises of hydronephrosis and movable 
kidney are, as a rule, uiiacconqMinied by bleed- 
ing, and the jmin tends to remain localizeil to 


the loin. The history of polyuria alternating 
with oliguria in the former condition, and the 
abnormal mobility of the kidney in the latter, 
are important diagnostic points ; but in all 
cases the presence of a stone should be sought 
for by an X-ray examination. 

Treatment. (1) Operative. — ^Every stone 
that gives an X-ray sliadow larg(»r than a six- 
penny-piece ought to be removed without 
<lelay, the indications being (a) to relieve the 
jjatient's sufferings and (h) to save the kidney 
from destruction. If the shadow is smaller 
than tliis arbitrary limit, operation is still in- 
dicated if the pain is excessive or if there is 
evidence of damage to the kidney, and especi- 
ally if the calculus is infected. Otherwise tlic 
calculus may be left for a time in the hope 
that it may be {)asscHl naturally. If, however, 
after one or, at tlui most, two attacks of renal 
colic there is no evidcmc.e of the stone passing 
down the ureter, operation should no longer 
be postponed. In all cascis every effort should 
be made to save th(» kidney, and either a 
nephrolithotomy or a j)yelolitliotomy per- 
formed ; a jirimary nej)hrcwitomy is only indi- 
cated when the organ is absolutely destroyed. 

(2) Medical and dietetic measures are rci- 
quired (n) to ])revent a n*cuncnce after opera- 
tion, and {b) in cases where small stones and 
gravel are passed naturally. The object is 
first to diminish the amount of stone-forming 
Siilts in the urine, and secondly to modify the 
urine so that it may best keep them in solu- 
tion. In the case of uric-acid calculi the first 
object is gained by diminishing the amount 
of jmrin-bearing bodies in the diet. Cellular 
organs, su(*h as liver, kidneys, sweetbreads, etc., 
should be absolutely forbidden, and ordinary 
butcher’s m(»at partaken of only sparingly. 
The diet should be largely vegetarian, but 
should not be too stri(it, or the general health 
may suffer. All gastro-intestinal irregularities 
should be carefully corrected. This is most 
important in the case of oxaluria, as hyper- 
chlorhydria undoubtedly increases the absorp- 
tion of the vegetable oxalates. The drugs in 
most common use are the alkalis, lithium salts, 
and organic substances such as pi 2 )erazine 
(diethylene diamine) and hexamine (hexa- 
methylenc-tetramine). Although these sub- 
stances form soluble urates in vitro, it is j^rob- 
able that their action is much less effective in 
the kidneys. In the case of oxalate and phos- 
phatic calculi the chief point in the medicinal 
treatment is to limit as far as possible the 
intake of calcium, since this metal alone forms 
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the insoluble salts. All drinking-water should 
therefore he boiled or, better still, distilled. In 
all eases of gravel, no matter what its nature, 
large quantities of bland Iluid should be ad- 
luinistercMl. These act (i) by diluting the 
urine and rendering siipersaturation of the 
urinary salts im])ossiblc or unlikely, and (ii) 
mechanically by Hushing out the renal jielvis 
and washing away any small concretions that 
may form bidore they grow large enough to 
give rise to symptoms. In this re8})ect the 
mineral wat«^r8 of Vittel and Oontrexeville are 
of gre,at valu(‘. Diurcitic. treatment is contra- 
indicated, how’ever, in cases in which {a) the 
calculus is causing hydroncfihrosis, (/>) there 
is a mark(Ml interstitial mqiliritis, or (c) the 
bladd(‘r is unable to em|)ty itself eitJier on 
account of ])aralysis, as in locomotor ataxy, 
or because its outflow is obstructed, as in 
cases of enlarged prostate or stricture of the 
urethra. 

(3) Treatment of renal colic. - Th<* objects 
are to relieve the |)ain, to diminish the sjiasm 
of the uret(*r, and to favour tlie expulsion 
of the stone in cases in which it is small enough 
to pass naturally. Morjihia is usually ad- 
ministered, but must be giv(‘n in large doses 
before the desired eff(*ct is obtained. It has 
recently been sliown that some of the other 
alkaloids of opium are much more efiica(‘ious 
than morphia in relieving the spasm of the 
ureter. Papaverine is the most effective, Init 
it is not necessary to administer this alka- 
loid in its ])ure sf.ate, as the same clinical 
effect is obtained by the use of opium or 
omnijjon. H(»t Ijaths or hot compresses are of 
great value. Diuretics should not be given 
unless it is known that the stom? is small 
enough to be jiassed naturally. Catheteriza- 
tion of the ureter has in a few cases jiut a 
sudd(*n stoj) to the pain of a renal colic. This 
only happens if the catheter cun be jiassed 
above the stone, or if it disjilaces the latter 
upwards either into the renal ])elvis or into 
a dilated portion of the ureter. In either case 
renal tension is relieved and the jiain suddenly 
stops. However, the stoiu! is generally held 
so tightly by the s])asm of the ureter that it 
cannot be dislodged. 

Prognosis. (1) Operative morlalUy,- - There 
have been 8 deaths following operation in 217 
consecutive cases of renal or ureteric calculi 
admitted to St. Peters Hospital, and all of 
these occurred in cases where the kidney W'as 
badly infected. In no case did death follow 
a simple pyolotomy. Thus the removal of an 


uninfected stone may be considered as devoid 
of risk. (2) Revurrence , — I have no accurate 
statistics on this jxiint, but retuirrcnce nearly 
always takes place when the kidney is infected 
before, and remains infected after, the o])era- 
tion. In aseptic, cases recurrence is very rare, 
lieeurrent stones arc nearly always phosphatie. 
(3) Cases wJure no o}w.ratUm is jwifonned . — hi 
these cases the expe<*tation of life, is always 
lessened, lienal calculus has a distinct t«‘n- 
dency to become bilateral in the late stages, 
and patients are liable to suc(‘umb to anuria, 
se])tic ])yelone])hritis, siqitic intoxication, or 
n«‘phritis. 

Urinary cahuili having been considered gener- 
ally, the special featun's of (‘alculous Anuria, 
Ureteric (^alculus, Vesical (‘alculus, Prostatic 
Calculus, Stone in the Urethra, and Preputial 
C^alculus must now be describid. 

CALciUiOUS Anitjua 

This Fcrioiis condition is, 1 believe, b(‘(*oming 
less common since renal calculi have, been re- 
cognized earlier, and esjjecially since the intro- 
duction of the X-rays. The paticuil.s usually 
give a liistory of renal colic or a lumbar ache, 
but in the. majority of cases they have, been 
free from jiain for a coiLsiderabh* time before 
the attack. The anuria comi'S bn suddenly ; 
the juitient notices that lie has not ])assed 
W'ater for several hours, and then finds that 
he can void only a few lea^jioon fills. In many 
cases he has follow'cd his vocation for two or 
three days before seeking advice. I'he anuria 
is rarely com|)lete, a few drachms of urine- 
being usually ])asscd every day. For the first 
five or six days then* is a period of tolerance 
in wdiich the iiatient feels in his usual state of 
health. Then he notices a loss of ajipetite, a 
feeling of lassitude, and insomnia. The jieriod 
of intoxication follows, and the symj>toms 
of uraunia ajijiear- headache, insomnia, great 
muscular w(*akness and prostration, complete 
loss of ajipetite, dry mouth and tongue, and 
muscular twitching. Soon the j)ati(*nt suffers 
from drow'siness, whi(*h deejxuis into coma. 
Delirium and convulsions sometimes occur. Kit 
ns a rule he bec.omes deeply comatose, and 
dies on about the tenth or tw<*lfth day from 
the onset. Calculous anuria is caused by a 
stone lilocking one kidney while the other has 
either been destroyed by disease or reniovi'd 
by ojieratiorj, or else by calculous disease of 
both kidneys. It is distinguished from simple 
retention by means of tlie catheter, and from 
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anuria due to pressure on the ureters by a 
tumour, such as a cancer of the uterus, by 
physical examination. The most difficult point 
is to ascertain \^’hic}i kidney was the last to 
function. This is determined partly by the 
history of the case. The kidney in wliich 
pain was last felt is usually the one b]o(‘kod, 
as a functionlcss kidney is generally painless. 
Again, rigidity of the abdominal wall is of 
great help, as it is found in all cases where a 
kidney has receiiily been blocked. An X-ray 
(examination should be made immediately, for 
it will show n(Jt only which side was the last 
to 1 e blocked, but also where the stone is. 
Usually it is found in tJie ii|)j)er pait of the 
ureter. If an X-ray examination cannot be 
iJiad(* imnudiately, the kidney in which pain 
was last felt should be exjioscd and drained. 
This will jujrmit a n»ore thorough examination. 
'J'Jie mortality from calculous anuria in cases 
not (tperatid on is over 70 j)er cent. ; if opera- 
tion is performed within thirty-six hours it is 
about 10 ])er cent., and it rises a])j)roximately 
5 per cent, for every day the operation is 
delayed 

Uketkjito Cauhtlus 

Th(* jiassage of a stone down the uivter 
has been discussed in connexion with renal 
colic. If it j)asses slowhj down the uret(»r 
there are several attacks of colic, and the 
patient soon notices that the site of the ])ain 
changes. At first it is felt in the loin, whence 
it ri.diates downwards ; later on the ])ain 
commences in front, close to the outer border 
of the rectus. If the stone is in the lumbar 
portion of the ureter the ])ain is felt at the 
level of the umbilicus, and if it lies in the 
c.xtreme lower end the ])ain may be just over 
the external aldominal ring. As tJie stone 
passes downwards the ])ain may be felt any- 
W’here between these jioints. If it is imjmeted 
the pain may be fixed instead of radiating to 
the testicle ; in this case th(‘re is usually no 
renal pain unless the kidney is either distended 
or infected. A stone in the intramural ])or- 
tion of the ureter usually gives rise to vesical 
syjn])toms- frequency of micturition and ])ain 
during the act — in addition to those described 
above. Changes in the urine— i.e. the j)re- 
sence of blood or juis, or both — are found in 
over K) j er cent, of cases, and cystoscojuc 
changes are noticed in nearly 90 ])er cent. 
The diagnosis is com]»leted by means of the 
X-rays (see X-Rays, Diacuxostic Uses of, 
jip. 5C1-2), but it must be remembered that 
shadows like those thrown by stones in the 


pelvic portion of the ureter may be caused 
by phleboliths or calcareous glands. In doubt- 
ful cases the i)atient should be re-examined 
with an opaque bougie in the ureter. 

The ideal treatment consists in removing 
the stone before the corresponding kidney 
becomes seriously damaged, and, as this is 
liable to }ia])i)cn earlier iji cases of ureteric 
than of renal calculi, operation should not be 
postjiom^d too long. All cases of large ureteric 
calculi in which the shadow is larger than a 
sixpenny-])iccc, and all cases in which the 
stones are (‘a using either inf(M?tion or dilatation 
of the kidney, should be oj)erated uj)on with- 
out delay. If there are re[)('ated attacks of 
coli(i the patient should be X-rayed after (^ach 
attack, and, if the position of the stone docs 
not change, ojsTation is indicated. An at- 
tem])t should be made to encourage small 
ureterie calculi to pass ikaturally ; diuretics 
and regular exercise should be jucscribcd ; at 
the same time an attcmj>t should be made 
to mobilize the stone by moans of a ureteric 
catheter, and its d(‘sc(‘nt should he facilitated 
by injection either of lubricants or of local 
anaisthctics iq) the, ureter. The moitality 
after the removal of a stone from tin*, ureter 
is very sjnall. In Die Mayo clinic it is -J- per 
cent. (2 d(*aths out of 40() cas(ss), and at 8i. 
IVter’s Hospital, London, it has bcum nil 
during the last ten years. 

Vesical (^alcclus 

A stone in the bladder may (a) derive from 
a renal calculus that has passed dowm the ureter, 
in wliich case it simply gi*ows in the bladder, 
or may (I/) originate in the bladder itself, Ayhen 
it is due to infection or to a foreign body. 
The latter arc almost invariably jihosphatic, 
while the former arc composed of uric acid, 
oxalates, or (occasionally) jihosjihatcs. Uric- 
acid stones are usually single, ovoid in shape, 
and dark reddish-brown in colour, and on 
section show a laminated structure. Tlu'y are 
smooth, very slightly nodular, heavy, and hard. 
Urate stones aie similar, but lighter in colour. 
O.xalate calculi are also usually single, but very 
hard and heav}^^ ; they are round and covered 
with rough nodules or long sharj) spines, while 
their colour varies from brown to black and 
is due to blood ingment ; they arc often termed 
“ mulberry calculi.” rhos])hatic stones are 
white or light grey in colour, chalky in appear- 
ance, and soft and friable. If more than one 
substmicc enters into the comjiosition of a 
stone it is called a mixed calculus; for ex- 
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ample, a stone may have a nucleus of calcium 
oxalate which is covered by a thick layer 
of uric acid, and this in turn may be covered 
by a layer of phosphates. After the onset of 
cystitis all stones tend to be covered with a 
layer of phosphates, so that mere inspection 
gives very little idea of their composition. 

Most vesical calculi lie free in the cavity of 
the bladder, and wlien examined with the cysto- 
8co})e are found to be nisting on the bladder- 
wall at a i)oint immediately behind the trigone. 
A stone may lie in a diverticulum and grow 
there until it completely fills it, subsequent 
growtli being outwards into the bladder. In 
this way dumb-bell-shaped stones arc formed, 
the middle of the dumb-bell being shaped by 
the constricting neck of the diverticulum. 

Symptomatology. (1 ) There is frcqimicy of 
micturition, increased by exercise or jolting and 
relieved by rest. It is therefore more ju'o- 
Jioune.ed by day than by night. This is the 
reverse of the fi'cquency due to enlarged i)ros- 
tate, which is worst by night. It is also 
distinguishable from the frequency of tubercle 
or malignant disease of the. bladder, as in 
those diseases the frequency is both diurnal 
and nocturnal. 

(2) Pain is intimately connected with the 
act of micturition, is experienctid just us the 
bladder is emptied, and is localized to a ])oint 
near the frauium of the penis, on the under- 
surface about half an inch from the ti]>. It 
commences when the urine is jiassiiig, reaches 
a maximum when the bladder is cmpti(Hl, and 
dies away in about ten or fifteen minutes. It 
is d(*scribed as ‘‘ sharp or cutting.” In addi- 
tion a dull aching pain is often felt in the 
bladder itself, and is increase,d by exercise or 
jolting. The jiain due to stone in the blad<ler 
is most acuU) in c.Jiildren, not so severe in 
middle age, and often hardly noticeable in 
old men wlio are suffering from enlarged 
jirostate. 

(3) Hwmaturia is rarely profuse, but is 
noticed at almost every act of micturition. 
It is a terminal ” haiinaturia ; when the 
bladder is almost empty the blood ajipcars in 
the urine, and the last few drops e,vacuated 
are almost pure blood. The amount of blood 
passed is incr(‘ased by exercise or jolting. 

(4) Intemiplion of the jet is an important 
symptom iji children and w'omen, in whom the 
stone comes into contact with the internal 
meatus, but it is not so prominent in middle- 
aged or old jnen, as the prastatc x^revents the 
calculus from imxiinging on the oxiening of the 


urethra. It is not duo to an actual blocking 
of the urethra by the stone, but to a sudden 
sx)asm of the sphincter from the irritation of 
contact between the stone and the sensitive 
mucous membrane at the orifice of the urethra. 
WJien this symx)toni is i)ronounc.ed there is a 
sudden and painful stoppage*, of the jet, which 
only occurs when the. urine is llowing freely. 
In a few seconds the stream recommences, at 
first slowly, but soon recovering its former 
volume. It is rare for the stream to be inter- 
rupted twice in one act of micturitiem. This 
sudden stoxq>age of the jet must be distinguished 
from the type of interruj>ted micturition often 
observed in cases of stricture or enlarged pros- 
tate. In these disorders the stream, which is 
always poor, slowly dies away to a dribble 
and then gradually ceases altogether, and is 
only restarted by a violent contrai-tion of the 
detrusor. It is an indication that the mus(‘le 
is almost unable to overcome the obstructiem 
and soon tir(*s in its task. 

In every case of vesical calculus that is left 
to itself, cystitis sooner or later su|>ervenes. 
The urine becomes j»urulent and deposits a 
thick sediment of muco-jms on standLiig. In 
certain cases the coatijig of the stone with 
])Iiosphates sonuiwhat relieves the syjuptonLs, 
as, for example, when a rough oxalate*, stone 
is covered by a comparatively smooth layer 
of ])hosx)Jiales. Aft(*r tin* adv(*Jit of cystitis 
the frequency of micturition is nocturnal as 
well as diurnal, and as +h(* bladder becom(*s 
juore, and more* irritable the fre([uericy in- 
creases until it ends in incontiiu'nce. 

About 7 per cent, of the, |)atu*nts with t*n- 
Jarged prostate who come t(» operation have a 
stone in the bladd<*r. In such cases the. sym|>- 
toms of stone are ju'ofoundly modifi(*d. If the 
Xiatient lias rcsidiial uriiu*. the charac.t.eristi(; 
jiain at the end of micturition is wanting, as 
in this cast*, the bladder is never comjiletely 
emjitied, and the only symjitoms are. hauna- 
turia after walking or jolting, and a (b*eji- 
seated ])ain either in th<^ bladdt‘r or the peri- 
neum. Jf he is Oil catheter life, iji addition 
to the symiitoms just mentioned he feels [)ain 
at the tip of the x>tinis every time he enqities 
his bladder. 

Diagnosis. - h"or smimtimi, the*, bladder 
should contain two or three, ounces of fluid. 
The .sound is introduced and usually grates 
almost immediately against the stone. Jf it 
is not felt immediately the bladder should 
methodically be searched. Sounding reveals 
the majority of calculi, but is not so accurate 
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or exact in tlic information it gives as is the 
cystoscojie. This instrument will tell tlie num- 
ber, size, position, and in many cascis the com- 
position of the stones. It also determines 
whether a c^ilculus is movable or fixed. If 
these methods fail, an X-ray examination 
should be made; this is esyiecially useful in 
children. In the child the liladdcr can be jial- 
jiated betwiMUi a finger in the rectum and a 
hand on the abdominal w^all. 

Treatment.- An uncomjilicated stone up to 
1 J in. in diameter can be crushed ; this opera- 
tion {litholapaxy) is of immense advantage to 
the patient, as the (lonvalescenee after it is 
sliort (four or five days). If the stone is too 
larger to be grasped by the lithotrite, if the 
urethra is too narrow to admit the instrument, 
if the stone is fixed, or if some other condi- 
tion such as an enlarged ^irostate is jiresent 
and nc*c«‘ssitates oju^ning the bladder, a supra- 
puhh lithotomy should be iKTformed. The. old 
perineal operations for stone have now been 
abandoned. 

Prognosis. — ^'he mortality of all cases of 
stoiH^ in tin? ])ladd<‘r admitted into St. ]Vter's 
}Iosj)itul is now a litth* less than 2| ]M'r cent. 
The jirognosis as to riicurrenee dejiends largely 
on tlie state of the bladder. If the cystitis is 
relieved and tlie bladder able to enijity itself 
satisfactorily, the risk of recurnmee is small. 
If, however, the jn’ostate is enlarged, the 
patient is very liabh» to recurrence unless the 
gland is removed and the obstruction relieved. 

rKOSTATIC (’ALiaiLUS 

True jjrostatic calculi, calcified corjiora 
amyhicca, are very common, but as tlu'y give 
rise to no symj»toms tiiey need no consideration. 

A urinary calculus may lodge in the jiros- 
tatic. urethra, or in a cavity in the jirostate 
resulting from an old gonorrhtt?al or tuberculous 
abscess If left alone it tends to grow upwards 
along the urethra, and finally to ])roject into 
the bladder. TJiis gi’owth is due to the 
dej)osition of urinary salt^. 

Symptoms.— (1) I’aiii on micturition re- 
wnibling that of vesical calculus. (2) Pain in 
the ]>erimmm, especially when sitting. (3) 
Alteration in the act of micturition. Patients 
sometimes can only ])ass water in the sitting 
))Osition. or may find it necessary to jiress 
deeply in the })erineum so as to dislodge the 
stone. ]nterruj»tion c»f micturition is some- 
times noticed. Jf the stone dilates the sphinc- 
ter, incontinence may be jiresent. 

Diagnosis.— The stone is felt cither by 
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means of a sound in the urethra or by the 
finger in the rectum. 

Treatment. — If the stone is not fixed it 
should be, pushed back into th(i bladder by 
means of a large steel sound, and then crushed. 
If it is fixed either in the prostatic urethra or 
in the cavity in the jirostate, it should be 
removed by a perineal section. 

Stone in the Urethra 

A stone may become im[)acted in the an- 
terior urethra either behind a stricture or in 
the fossa navicularis. In either cases it can be 
felt by })alj)ation, or by moans of an instrument 
in the urethra. If it is lodged behind a stric- 
ture an external urethrotomy should be per- 
formed ; if it lies in the fossa naviemlaris it 
is beM to do meatotomy and remove it by 
means of fine forceps. 

Pr?:i»utial Palcitlt 

These are either com))osed of smegma im- 
pregnat(»d with lime salts, or are true urinary 
calculi caught under a tight foreskin. PJiimosis 
is always jiresent, and a ])rofuse purulent dis- 
charge comes from under the i)r(»pu(‘e. The 
stones are diagnosed by jialpation. The treat- 
ment is circumcision (see Phimosis). 

J. Swift Joly. 

URINARY DEPOSITS (see Urine, 
Examinatjon of). 

URINARY FISTUL/E (see Vacinal and 
Uterine Fistuljj: ; Urethral Stric- 
ture). 

URINARY SCHISTOSOMIASIS (see 
Schistosomiasis). 

URINE, EXAMINATION OF.-^The fac- 
tors needed in reading an analysis of the 
urine are the amount passed in twenty-four 
hours, the quantity of each constituent con- 
tained in this amount, and the relations 
existing between them. The influence of the 
diet, the water ingested, the temj)crature, the 
physical state of the patient, the age, the sex, 
and the amount of exercise must be borne in 
mind also in int(»rpreting the results. Some- 
times it is advisable to examine in addition a 
sjiecimen of the urine collected at some par- 
ticular time when it is likely that intermittent 
traces of an abnormal constituent will be pre- 
sent. Thus sugar may be demonstrated in a 
sjiecimen taken three or four hours after a 
carbohydrate meal when a twenty-four hours’ 
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sample would give a doubtful or negative re- 
sult, and by comparing the urine voided on 
rising with that passed at the cud of a day’s 
work the existence of slight chronic nephritis 
and cyclic albuminuria may be shown. 

The specific gravity is determined by the 
urinometer, which gives the weight of the urine 
relatively to an equal bulk of water, whic.h is 
usually expressed us 1,000. It is important 
that the urine should be at the standard 
temperature of 15° C., or that allowance should 
be made for any deviation from that standard. 
The sjjecific gravity of a mixed twenty-four 
hours’ specimen of normal urine varies between 
1,015 and 1,025. In the new-born child it is 
much lower, 1,005 to 1,007. As a rule, only 
the result obtained with a twenty-four hours’ 
specimen is of much value, since different |K>r- 
tions taken during the day and night may vary 
from 1,002 to 1,010. Occasionally an exam- 
ination of a separate specimen may be helpful. 
In the diagnosis of early chronic diffuse nej>hri- 
tis, for instance, the constant low sj>ecific 
gravity of the morning urine is of value. 
(Generally the specific gravity varies inversely 
with the amount of urine passed, but not 
strictly so, as an increased output of fluid 
always raises the excretion of solids to some 
extent. In diabetes niellitus, however, there 
usually is an increase in the siiecific gravity, 
1 ,025 to 1 ,040, with an increase in the quantity 
of urine, although it is im])ortant to rcmem)>er 
that sugar may be ])resent with a specific 
gravity as low as 1,005 or even 1,(X)2. In 
ne])hritis with renal insulficieiicy, on the other 
hand, a diminution in the sj)ecific gravity with 
scanty urine may occur and suggest imj>end- 
ing uraemia. The specific gravity is always 
very low in diabetes insipidus and the amount 
of urine excessive. A constant low specific 
gravity is a sign of a number of conditions in 
which the kidney tissue is greatly diminished. 

A high sjHicific gravity generally indicates 
an ex(H;ss of urea, sodium chloride, or the 
j)rescnce of sugar. 

The colour of the urine is inllucnced by 
its dilution and therefore varies with tlie 
S2)ecific gravity, being i)ale in dilute and bigh- 
coloured in dense urines. A notew^orthy ex- 
cejition is diabetes mcllitus, in which the j)ass- 
age of a large amount of pale urine with a high 
specific gravity is suggestive. Acid urines arc 
usually more high-coloured than alkaline urines 
of the same density. As a rule, pale urine 
excludes the existence of a febrile disease of 
any severity, while the continued excretion of 


very pale urine is usually associated with moro 
or less anaemia. 

When there is ra^nd destruction of the ery- 
throcytes, the urine is high-coloured from the 
presence of an excess of urobilin. This j»ig- 
ment is also res 2 )onsible for the heightened 
colour of the urine ^^assed after ])lood extrava- 
sations, blood poisoning, in febrile eonditions, 
chronic passive eougestious, It^ad ])oisoiiing, 
cholangitis, cirrhosis, and other liver eoiuli- 
tions. Distinctly red tints of the urine arc 
alw'ays due to the ju'esenee of foreign colour- 
ing matter, most often hasmoglobin. If traces 
of mctha)moglobin are also pres(‘nt, the. urine 
has a characteristic smoky aj>jH;arauce. The 
ingestion of eosin colours the urine red. Drugs 
containing ehryso 2 )hanic acid also give a rod 
colour if the urine is alkaline, but y<*llow if 
it is acid. Dark-hrown urines may arise from 
the ])rescnee of urobilin, larger (piantities of 
methfiDUioglobiii, or the. ethereal siiljiliates such 
as that of indoxyl. Tliey do not blacken with 
ferric chloridci nor readily reduce (lojqier solu- 
tions. The him colour sometinu’s seen in cases 
of this description is due to a higher oxidation 
2)roduct of indoxyl. 

Black urines are met with in longstand- 
ing jaundice, hu}niaturia, and ha^moglobinuria, 
melanotic sarcoma, alkaj)toiiiiria, ochronosis, 
from great excess of indoxyl sulphate, and after 
the use of 2 >hcnol and 2 >honol derivatives ; but 
only those met with in melanotic sarcoma and 
alkaptonuria arc truly b^lck. Jii many in- 
stances the urine is of normal colour when 
voided, the darkening takijig j)lacc on standing. 
Witli melanin the change is hastened by the 
addition of nitric acid, with indoxyl-Huli)hate by 
warming with nitric acid, and with alka 2 »to- 
nuria by the addition of an alkali. Urines con 
tuining melanin give with ferric, chloride an 
immocliate blackening and a grey ])rcci2)itate 
soluble in excess, whilst alkaiitoii urines show 
an e.vanesce.nt dec2> blue coloration and darken 
with the addition of each dro2) of tlui reuge.nt. 
Urines containing ])yro(?atcchin and liydro- 
chinon, also ulka 2 >ton urines, reduce solutions 
of co]) 2 >er, but not bismuth. 

Yedlow, brotvn, tjreeHy and firecnish-hlark 
urines are 2 )a>^ed in jaundice!, the cedour de- 
2K!nding ujx>n the extent of the obstruction and 
degree of oxidation of the pigments pres(*nt. 
The urine is often of a Jiglit greeni.sli hue in 
diabetes, cs2i<‘cially if there he a liigli jMir- 
cciitage of sugar. The urine first 2 >ass<jd after 
the administration of incthylcne-bluc is green, 
later it becomes blue. A dull-blue tint is not 
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unronimon in cholera and typhus. Tho salmon- niatous nephritis with a^dema, and after 

jyink colour of the urates deiK)sited after ex- hsBmorrhage into the intestine. It is also 

cessive exercise, a rich meat diet, sweating, alkaline when mixed with alkaline secretions 

etc., is due to urocrythin. Milky urine is from the urogenital tract. Lastly, it may 

imssed in chyluria, and may also arise from the undergo alkaline docomiwsition within the 

presence of })hosphates or pus, but the latter bladder or after it lias been passed, the alka- 

deposits on standing. linity being due to the presence of ammonia 

The reaction of the urine is taken with formed by the breaking down of urea by bac- 

litinus paper for qualitative work, while i^henol- tcria. To determine whether the alkalinity of 

phthalcin is employed as the indicator in a siHJcimen is due to fixed alkalis or ammonia, 

quantitative examination. A well-preserved the litmus i)af)er is dried; if the red colour 

twenty-four hours’ speisimen of normal urine return, ammonia is x>resent ; if it remain blue, 

is faintly acid to litmus and requires from 30 a fixed alkali is the cause, 

to do c.c. of (l(‘cinornial sodium hydrate solu- The total mineral ash of the urine varies 
tion to neutralize each hundred cubic centi- from 9 to 25 grin, per day. Chlorides, next 

metres, with a total of 3^)0 to 0(X) c.c. using to nitrogen, are the jjrincixial constituent of 

])hcnolj)hthalein as the indicator. The acidity the urines, forming nearly one-quarter by weight 

of th<» urine, as it is commonly uiid(Tstood, of the total solids. »So<lium chloride is the 
dexKuids for the. most ])art ujKm the jiresence chief chloride. The amount of chlorides cx- 
of acid salts, jmriicularly diacid sodium jihos- cret;<*d de]»ends largiily on the quantity in- 
jjhate, and not u[Mm the ])resence of free acids, gcisted, but, since the osmotic pressure of the 
The reaction is iidluenced considiirably by the tissue fluids is maintained at a constant level 
diet, the acidity b(*ing greater the more pro- mainly by variations in the amount of sodium 
tein is oxidized, and less th(i larger the quan- cliloride excreted, an3rthing tending to disturb 
tity of alkali-forming foods taken. It is highest the osmotic equilibrium of the body is liable 
in the morning befc»re breakfast and lower a to alter the excretion of chloridcis in the urine, 
few hours affair each meal. The xirine passed The clilorides (»xcroted in 24 hours vary from 
two to four hours after a meal may be alka- 10 to 15 grm., but persons fond of salt may pa&s 
line (“ the alkaline tide *’) and sliow a turbidity 40 to 50 grm. Jletention of chlorides ocscurs 
from the presence of i)hosj)hates of the alka- in fevers, especially toward the crisis, A great 
line eaiihs. Jt is never neutral in reacition, diminution or absence suggests pneumonia. A 
but occasionally a sjH'cimen turns red litmus low figure, 2 grm. or less in the day, is a bad 
blue and blut? litmus r(‘d (“ amphoteric ”). sign in any chronic disease. In gastric dis- 
'J’his is due to the simultaneous presence of orders, an (*xeess of urea relative to eldorides 
diacid sodium j>liosphate (acid) and disodium (2 or more to 1) suggests eaucer. In acute 
phosphate (alkaline). J*hysiologically, the acid- rheumatism, the disappearance of eldorides, 
ity of the uriiui is iiicn*ased l)y abstinence without increased joint-involvement, suggests 
from fluids, by a nitrogenous diet, from eir- pericarditis with effusion, 
cuinstanees iiiereasing the eoiicentration, and Estimation.- (Iiloridcs may be roughly esti- 
after the ingestion of mineral, benzoic, or boric mated by acidifying albumin-free urine witli 
acids. A ])atl)()logical increase in the acidity nitric, acid and adding one droj) of 10-pcr-cent 
may be found in diabetes inellitus, in diseases silver nitrate. If the chlorides are normal or 
wJiieh increasi‘ tissue waste, in certain hepatic increased the precipitate sinks as a compact 
diseases, in scurvy, leukseiniii, gout, rheunia- ball, but if they are diminished it sexiarates. 
tisin, and chrmiic nephritis. J*<»rsisieiit liy]ier- Quantitative determinations are best carriiMl 
neidity is a frequent sign of renal lithiasis. out by Arnold's inodifieation of Volhard's 
The aeidity is diminished ])hysiologieally by method, but Turdy’s centrifuge method gives 
c()})ioiis draughts of liquid, by a iion-nitro- results by which the changes from day to day 
genous diet', and following the ingestion of may be compared. 

vegetabl(‘ acids and salts excreted as alkaline Phosphates are present in the urine as salts 
carbonates, ruthologicul diminution of the of the alkaline bases and as earthy phosphates, 
acidity is found in diseases of the stomach. The total amount varies from 1 to 5 grm. in 
after vomiting, in diabetes insipidus and other the twenty -four hours. The earthy phosphates 
IKilyurias, when transudates are being ab- vary from 10 to 1*5 grm., tlie alMine from 
sorbed, in neurasthenia, uiuemia, some ubdo- 2-0 to 4*0 grm. The ratio of urea to jihos- 
minal disorders, in severe chronic iwrenchy- phoric acid ranges fi*om 8-12 to 1, the ratio 
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of phosphoric acid to nitrogen from 17-20 to is normal. This is then iiltorcd off, one finger’s 
100. The constitution and state of the phos- breadth of magnesia mixture is added to the 
phates vary with the reaction of the urine. In fiJtratc and the mixture warmed. If, after 
acid urines all the phosphates are in solution 18-21 hours, the precijiitate measui’es in. 
as “ acid ” pbos] hates, some 60 iku* cent, dee]), the alkaline ])hos phates are normal, 
occurring as dihydrogen ])ho8])hate and some Figures fur comjiarative purposes can be ob* 
40 per cent, as the monohydrogen salt. When tained by Purdy s centrifugal method, but for 
the ])ro])ortion of the former is reduced to 30 accurate determinations the i»hospliates must 
or 40 per cent., the urine becomes alkaline or be titrated with a standard solution of uranium 
amjihotcric. In alkaline urines, normal ])hos- nitrate. 

phates containing no hydrogen ap})ear. Such Sulphates are dmived chielly from the 
urines may be turbid with a white sediment oxidation of siiljihur-containing suhstances, 
of earthy phos})liates, a condition known as mainly ]>roteiiis ; only a small j)ortion comes 
“ phosphaturia ” or, better, “ alkalinuria/’ from "sul])hatos taken" in th(‘ food. The sul- 
since the total phosphoric acid content of tlie j)hatc content of the, urine is, thmefore, a 
urine is not necessarily raised and the pre- rough measure of the total ])rotein metabolism, 
cipitation is due to the diminished acidity. It The ratio of nitrogen to suljihuric acid is usually 
is met with in ])er8on8 on a vegetable diet, about 5 to 1. 

where there is loss of hydrochloric acid, and as Sulphates occur in iwo forms, (a) prrfdnuvtl, 
a isymj>tom of neurasthenia. The earthy x>hos- mineral, or ncalral, and (h) ctlirreal, aromatic, or 
phates arii precipitated from feebly acid, conjugated. The fornuM* are comjuiunds of siil- 
amphoteric, or alkaline urines by boiling, and phuric acid with ulknlis, tin* latter an^ esters 
from all urines by caustic alkalis. Some formed by the union of sul|»huric acid with 
50 mg. of phosphorus are excreted daily in aromatic substances. The j>roportiouof 
an organic form (glycero- phosphoric acid). sulpJuitcs varies, but in a normal ])erson on a 

The phos])hates of the urine are derived mixed diet they average about one-tenth of 
partly from the inorganic phosjihates of the the total, which ranges from 1-5 to 3-0 gnu. 
food, and jiartJy from metabolism of ])hos- in the twenty-four hours. ] luring starvation, 
phorus-containing materials of the food and and on diets relatively poor in jirotein, the pro- 
tissues. A jiroportion of the phos)>hates in- jiortion incri^ases. A marked increasii follows 
gested, varying from 12 to 50 per cent., is the administration of certain ])lienoIi(; suh- 
cxcreted in the fauces. The higher the calcium stances, and also oc( nrs when such comj»ounds 
and magnesium content of the food, the lower are formed in the body bv tin* action of bac- 
the absorjition and the exendion of j^hosphates teria, us in intestinal olistruciion, i lironic in- 
in the urine. They are therefore diminished testiiial catarrhs, and some cases of constijia- 
by a milk or vegetable diet and increased tion, and pus absorption. 1’hey are diminished 
by a meat diet. TJie reaction of the body on a milk diet, in a«*ute catarrii of the intestine 
fluids is maiiituiiied i)artly by variations in and by jiurgutives such as calomel. In gastric 
the amount of jihospliate.s excreted in the disease's, even when there, is much stagnation 
urine, and an iner(*,ase is always seen in eon- and fermentation, thci ethen*.al sulphates are 
ditions tending to jiroduee acidosis. little affected. ’J’he ‘preformed sidjdintes are. 

‘‘ Phospheitic dial/etcs ” is tluj term a])))]ied increased by a meat diejf., by active exercise and 
to a condition in W'hich 3-5 to 4 0 grm. at least oxygen inhalations, in acute febrile and in- 
of phosphoric, acid are ]jassed daily, without ilaminatory diseases, and in diabetes mellitiis 
there being any sugar. Some of tlie cases are and insipidus. They an*, diminished by fast- 
cases of glycosuria in wliieli the sugar is teiii- ing, a vegetable diet, thi*. use of ])henoI-contain- 
porarily absent, others are cases of nervous ing substances, in coiivalesceiice from aeutij 
jiolyuria. The total phosphates are often diseases and in chronie diseases. Neutral or 
decreased iiiuch more than the urea in nephritis. “ unoxidized ” sulphur occurs to the extent of 
In Addison s disease the ratio of urea to phos- about 50 mg. daily. The (juantily is inde- 
phoric acid is often greatly increased. jieiidcnt of the diet. Htarvation and 1 he break- 

Estimation. — An aj)proximatc determination down of tissue proteins hy toxic substances 
of the phosphoric acid may be made by adding cause a relative inci-ease. Jn obstnn-tive 
ammonia to a test-tube half-full of filtered jaundice the neutral sulphur may con.stituto 
urine, W’arming, and standing overnight. A 25 to 60 ])er cent, of the total. A similar iii- 
precipitate in. deep of caithy jjhosphates crease is met with in cystinuria, a condition 
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due to an inborn error of metabolism which 
results in imperfect breaking down of some of 
the earlier protein fractions and their excretion 
as cystin. 

EstimationB of the sulj^hur and sulphates arc 
not easy to carry out, and althougli a disturb- 
ance of the normal relation between the ethereal 
and total sulphates is suggestive of abnormal 
decomposition in the intestinal tract, similar 
information can be secured by less laborious 
methods. I’utrefaction in the intestinal con- 
tents gives rise to indol ; this on entering the 
blood is oxidized to indoxyl, which combines 
with sulphuric acid and a]>i)ears in the urine 
as indoxyl-potassiiim-sulphonaie, or indican. 
Skatol, or skatoxyl, arises in a similar way. 
Tiiose substances diff(U’ from other ethereal 
suljdiates, which are. normal tissue metabolites, 
in being bacterial -dec()ni])Osition products of 
tryptoj)jmno, so that the quantity excreted 
affords a measure of the amount of putrefaction 
in the intestine, or elsewhere. 

Indican and skatol are readily tested for, 
and the quantity jiresent may be estimated 
by comj)aring tlie depth of colour obtained 
witli a series of standard dilutions or with a 
standard solution in a colorimeter. Of the 
numerous tests for indican 1 have found the 
following the best. To 5 c.c. of the urine add, 
in this order, one dro]> of 0*5 i)er cent, jiotas- 
siuin chlorate solution, 2*5 c.c. of chloroform, 
and 5 c.c. of fvmiittj hydrochloric acid (s|). gr. 
1-li)), mix well by ])ouring from one tube to 
another, but do not sliake, observe the maxi- 
juum blue colour in about, ten minutes. For 
skatol, mix the urim*. with an e<)ual volume of a 
solution containing dimethyl-amidobenzalde- 
liyde 0.33 grin., fuming hydrochloric acid 50 c.c., 
distilled water 50 c.c., boil, cool, and make 
alkaline with ammonia. The intensity of the 
red colour varies with the skatol content of the 
urine. Normally the urine contains 5 to 15 mg. 
of indican and 5 to 10 mg. of skatol in the 
twenty-four hours wlien a mixed diet is taken. 
As a rule skatol is more abundant when the 
large intestine is involved, indican wlieii the 
upper small intestine is affected. Both are 
then lessened by a milk diet and by bismuth. 
When indicanuria is due to foci of jius, diet 
has no effect, and the largest quantity is found 
at night. 

The oxalic acid in normal urine varies from 
20 to 35 mg. in the twenty-four hours. It is 
increased by the ingestion of certain fruits and 
vegetables and, pathologically, in digestive 
disturbances with excessive fermentation of 


carbohydrates, in icterus and various hepatic 
and resjnratory diseases. In diabetes mellitus 
the oxalic-acid excretion may rise to 1*5 grm. 
a day and be associated with a diminution or 
disap|HUirancc of the sugar (** vicarious oxa- 
luria ”). The oxalic acid of the urine is com- 
bined with calcium and is held in solution by 
diacid pliosjdiate of sodium, but at times it 
may appear in tlic sediment. A copious oxa- 
late sediment does not necessarily, however, 
signify an increase in the oxalic acid. In the 
condition known as oxaluria numerous crystals 
are found, sometimes with traces of albumin. 
It is apparently due to defective carbohydrate 
digestion with a deficiency of hydrochloric acid, 
the albumin resulting from irritation of the 
kidneys. 

When carbohydrate metabolism breaks down 
or the glycogen store of the liver is dejileted, 
a series of intermediate products in the com- 
bustion of fatty acids, known as the acetone 
bodiei , appears in the urine. Acetone^ the 
first of these, is a normal constituent, occurring 
to the extent of 0*01 to 0*03 grm. in the twenty- 
four hours. It is increased in hunger, when the 
carbohydrates of the food are limited, in some 
fevers, after chloroform and etlier anaesthesia, 
particularly in children, and in other condi- 
tions, but especially in persistent glycosuria. 

Tests. — Many tests for acc^tone have been 
described, but the most satisfactory is Rothcf a’if 
modification of LfyaVs, Half a test-tubeful of 
the urine is saturated witli solid ammonium 
sulphate, a few droi® of a fresh solution of 
sodium nitro-piusside and a dro]) or two of 
acetic acid arc added. Strong ammonia is then 
run on to the surface. In the presence of 
acetone a purple, ring develops at the junction. 

Estimation. — The quantitative determination 
is most easily carried out by the Folin and 
Denis process, in wdiich the density of the 
precipitate obtained on adding Scott- Wilson’s 
reagent to the acetone asinrated from a known 
volume of the urine into a solution of sodium 
bisuljdiite is compared with that given by a 
standard solution of acetone. 

Aceto-acetic or diacetic acid ap£>ears 
and increases in amount as the metabolism of 
fatty acids becomes more defective. Its pre- 
sence is alw^ays patliological. As a rule, the 
prognosis in diabetes mellitus is grave when 
aceto-acetic acid is ^lersistently present, especi- 
ally in young j^ieople and in emaciated iiaticnts. 
Traces may be met with w'heii regulation of the 
diet is commenced, and, later, may disappear if 
the intake of carbohydrate and fat is carefully 
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controlled. The aceto-acctic acid occurring in 
the urine of children and young people in the 
course of fevers and digestive disorders is often 
of little importance, but a similar condition 
in adults is of grave significance. The treat- 
ment of gastric ulcer by starvation and rectal 
feeding is sometimes followed by the apjKsar- 
ance of accto-acetie. acid, but it quickly dis- 
appears when carbohydrates are given by the 
moutli. 

Teat. — Gerhardt's test is the one usually em- 
])loyed for aceto-acetic acid, a Bord<;aux-red 
colour being given with a solution of ferric, 
chloride. Fr(».sh acid urine? should be used, and 
the i)hosphates precjipitatcid by the first few' 
drops of the solution should be filtered off. A 
number of substances, including salicylates, 
aspirin, antipyrin, et(\, give a similar reaction. 
A comparison of tJie depth of colour obtained 
with th(i fresh urine and that given by a speci- 
men which has been ke})t in a tightly corked 
bottle overnight will often help to show to 
which a positive reaction is due, since aceto- 
acetic ac.id is partly converted into acetone on 
standing, and so gives a less marked reaction. 

Estimation.- -The simj)lest process for esti- 
mating aceto-acetic acid is Folin and Denis’ 
“ turbidity ” method. The accto-acetic acid 
is converted into acjctone by heating it with 
dilute sulphuric acid and the total acetone then 
determined. 

When the acetone in the urine reaches 0*1- 
0*5 grm. a day, aceto-acetic acid is always pre- 
sent. When it rises to O G to 10 grin., a third 
substance, beta-oxybutyric acid, is usually 
met with. In severe cases of diabetes 50 to 
100 gnu., and rarely 200 grm., may bo passed 
in 24 hours. It is also found in scurvy, scarlet 
fever, measles, insanity, and starvation. 

Test. — No simple test for oxybutyric acid 
exists, but since it is lajvorotatory, its presence 
may be suspected w'lien polariscopic determina- 
tion of the sugar in the urine gives a lower 
result than titration. 

Estimation. — Folin and Denis’ modification 
of Shaff(U’’s oxidation ni(*tho<l by potassium 
bichromate and suljdiuric acid, with a tur- 
bidity estimation of the acetone formed, is the 
simplest quantitative method. 

Sugars. — ^Dextrose, or glucose, is the 
most important sugar met with. It is a con- 
stituent of normal urine, but the amount (0 01- 
0-04 per cent.) is so small tliat it gives no re- 
action with the common clinical tests. When 
the glucose concentration of the blood exceeds 
about 01 8 of one jier cent, a demonstrable 


amount of sugar is eliminated by the kidneys. 
If the normal concentration be again attained, 
this sugar excretion ceases ; the condition is 
known as Icnijmninj or wtermitteni (jlycosuria. 
It may be due to a variety of causes, hut can 
be controlled by regulating the carbohydrates 
of the food to the inetabolii; capacity of the 
individual. Should the attempt of the kidneys 
to restore a normal sugar concentration not 
succeed, the excretion continues and jmsistrKt 
(flficosuria develops. At first, this may be a 
simple condition wliich can bo controlled by 
regulating the diet, but later other t*vidence of 
disturbance of metabolism generally ap])cars, 
and the excrc^tion of sugar coiitiniios in spite of 
any limitation of carbohydrat.«‘s. Jt is to this 
state that the term dialwtcs nicllilus is often 
applied. It is obviously i]n{>ortant to d(*t.ect 
even interniiitent traces of sugar, since in 
many cases they are the ])recur8or of persistent 
glycosuria. The. best time to collect a speci- 
men, in suspe(*ted cases, is two or iJir<‘(? hours 
after a meal rich in carbohydrates. If this is 
iiegjitivc, the tolerance of the patient should be 
te.sted by giving 1 .J grm. of de.xtrosc p(ir kilo- 
gram of body weight in tlic morning, fasting, 
and testing the urine at intervals for live or 
six hours afterwards. 

Tests. — Fvhlint/s is the classical test for 
sugar, but it is so unreliable that it should be 
a])andonod and a more satisfactory, such as 
Benedict’s, substituted. For livmilU'Cs test a 
solution is mad(? b} dissolving 17‘> grm. of 
.sodium citrate and KK) grm. of anhydrous (or 
2fK) grm. of crystallized) sodium (carbonate? in 
about 7(K) e.e.. of distilhsl water, filtering, and 
making up to 850 v.a\ wdiem cold ; then adding 
17*3 gnu. of crystallized coj)per sul|)liate. dis- 
.solved in 100 c.c. of distille.d W'ater, made. Uj) to 
150 e..c. with e.onstaiit stirring. T<» test for 
sugar, add 8 or 10 drops, not more, of the urine 
to 5 c.c. of Benedict’s solution in a t(*st-tuhe, and 
boil for one. to two minutes, then allow tin* tube 
to cool spontaneously. Jn tin? prescnci* of 
sugar the entire body of the. solution is filled 
with red, yellow, or greenish ])reci |)itate. If the 
quantity of sugar bo small the jrecipitate 
apiiears only on cooling. Jf no sugar ))e pnj- 
sent the solution remains clear, or show's a faint 
blue turbidity of precipitated urates. Owing 
to the small quantity of urine used the fallacies 
due to uric acid, urates, cniatinin, etc., are 
eliminated, and, by substituting sodium car- 
bonate for the caustic soda of Fehiing’s solu- 
tion, the test is made? more, delicate. As the 
bulk, not the colour, of the. jirecipitate is the 
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important ])oint, tlio. tost can be carried out 
by artificial liglit. Ijastly, the solution clw*s 
not dotcTiorate on keeping. 

SiiKiC otlier sugars give a reaction, additional 
tests must bo carried out to difFerentiatc them. 
By tlio fv.rwenUition tvM lac.toso and tiie ])cntoses, 
which are not fermented in twelve hours at 
‘17° ()., are distinguisliod from dextrose, lacvu- 
loso, and ])soudo-l8Pvulose, which are readily 
ferjnented. Tlio fermentation test may bo 
carried out witJi Lolienstein’s, or Einliorm’s, 
saccharinietiT, or more simply as follows : A 
])iec(^ of com])ressed yeast tin* size of a largo pea 
is rubbed up with 25 to 3() c.c. of the urine, 
whic.h lias been previously acidified with a little 
tartaric acid, well boiled, and cooled. A test- 
tube is filled fo the brim with the emulsion, 
and then closed with a jx^rforated cork which 
carries a U-shaped ])iece of glass tubing, stood 
in a beaker, and incubated at 34 to 37 U. If 
the urine contains a bTimuitable sugar, gas will 
accunuilato in the upper end of the tube and 
exj)el a corresponding amount of urine into tlio 
beaker. 'Po prove that the gas is carlmn 
<lioxide, the cork is nmioved from the end of 
the tub(^ under nuTcury or water, and a little 
caustic, soda introduc(*d ; tin*, gas should be 
absorbed and the litpiid refill the tube. Two 
<'.ontrol tests should always be carried out — (I) 
with normal boiled urim* to wJiich d<^xtro8o and 
a ])iec«‘- of the same yeast have been added to 
jirove the activity of the yeast, and (2) with 
normal boiled urine and the yeast alone, to 
show 1 hat. tJien* is no gas-formation ajiart from 
ferment ation. 

Jiiictose, iji the amount usually met with in 
t he urine, does not yield an osazone with jdienyl- 
hydrazine, but tin* pentoses do. The. latter 
may also be recognized by the orcin test (sec 
]). 117). Ijjevulose and ])seudo-lft»vulose differ 
from dextrose in lacing iHPVorotatory and by 
giving a Burgundy-red colour with Seliwajiow's 
ti»st. (Heat in a wafer bath a mixf.uni of the 
urine with an e(|iial volume of a solution con- 
sisting of 0-5 grm. o" resorcin, 3() c.c. of concen- 
trated hydrochloric, acid, and 3() c.c. of water.) 
rseiido-lanidoso gives a yellow extract and 
Icevuloso a red with Borchardt’s modification 
of Seliwanow's test. 

Lsvulose (fructose) is said to occur in 
(1) alimentary la^vulosuria, produced by a dose 
of the sugar beyond the assimilation limit : 
la^vulosuria following a small dose is claimed 
to bo an indication of disease of the liver ; (2) 
pure sj)ont.aneous lieviilosuria ; (3) mixed inellL- 
turia, in which la?vulosc occurs along with 


dextrose. In nearly all the cases of the last 
two varieties which I have investigated, I have 
found that the laevorotatory reducing substance 
was really pseudo-lsBvulosc. 

Tests.— Laevulose rcdu(;cs Benedict’s, Feh- 
ling’s, and Nylandcr’s solutions, but is laevo- 
rotatory. It is readily fermented by ^ycast. 
With phenylhydrazine it gives an osazone with 
the same melting-point as dextrosazone, about 
200° C., but, unlike dext-rose, yields a ciy^stal- 
line osazone, which melts at 155° C-., with 
methyl-phcnylhydrazine. 

Pseudo-lsevulose (iso-glucuronic acid) 
is not a sugar but a kctonic acid. Its presence 
in the urine appears to depend upon imper- 
fect hepatic function. Its chief importance 
lies in the fact that patients wlioso urine con- 
tains only i)seudo-lRiVulose may (*rroneously be 
regarded as diabetics, and consequently may 
be subjected to unsuitable restrictions of their 
diet. 

Tests.— Psoudo-la»vulose is laevorotatory, is 
fermented by yeast, and reduces alkaline eop]wr 
solutions like lajvuloso, although tlie reduction 
is not quit.e so ra])id. It giv(‘S similar osazones 
with phenylhydrazine and methyl-])henylliydra- 
zine, but its i)ara-broinpbenylosazone melts at 
256° C'., whilst the osazone of laevulose melts 
at 197° C. The calcium compound of dextrose 
is soluble in water, but the calcium suits of 
both laevulose and ])scudo-la'vuloso aje in- 
soluble. The lead salt of pseudo-laevulose is 
insoluble, whereas the lead comj)ound of true 
laevulose is soluble. 

Lactose (milk sugar) is mainly of interest 
because it may be mistaken for dextrose, or 
a true dextrosuria may be disinissed lightly as 
a ))hy8iological excretion of milk sugar. It is 
more eoinmonly met with in the urine of 
women during the nursing period and for a 
short time after weaning, and has then no 
])atliological significance. Its occurrence dur- 
ing pregnancy lias been doubted, but 1 liave 
met with a numher of cases where lactose was 
undoubtedly present. The amount ox(;reted 
rarely exceeds 1 j)cr cent., and there is no 
])olyuria. Alimentary lactosuria may result 
from tlie administration of lactose, and is 
occasionally met with after large quantities of 
milk have been taken, esiKJcially in patients 
with disorders of the gastro-intestinal tract. 

Tests. — Lactose reduces Benedict’s and 
Nylandcr’s solutions, but more slowly than 
dextrose. Boiling with dilute mineral acids 
increases its reducing power. It is not fer- 
ment^^d by yeast wdthin twenty-four hours, 
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although contaminating bacteria may cause 
slow gas-formation. The presence of lactose, 
or galactose, is most certainly demonstrjited 
by the niucic-acid test. 

Pentotei occur occasionally in the urine. 
No case of true or essential pentosuria had been 
described in the British Isles until 192(), wlien 
Howard and I reported seven which we had met 
with in the previous year. About 40 examples 
had be(*n previously published in (lermany and 
America. In most, the sugar has been optically 
inactive arabinose. Alimentary pejitosiiria is 
not very uncommon at S(;asons of the year 
when fruits containing a comparatively high 
perc-entage of jHmtosc are being eaten. This 
sugar is dextrorotat.orv arabinose. 

Tests. — TJie urine reduces Benedict’s solu- 
tion, but the r(‘duction is slow, and ofUui takes 
place suddenly as the solution cools. Fer- 
mentation with yeast does not ])r(‘vent the re- 
duction. Nylander’s solution gives a grey ])re- 
cipitate. PJienyl hydrazine yields an osazone 
which melts at alxiiit (( flial's orcin Ivst 
is jjositive. Four or .5 c.c. (»f a reagent made 
by mixing r>(X) c.c. of fuming hydrochloric, acid, 
sp. gr. 1195, 1 grin, of orcin, and 25 drojis 
of a solution of ].M*r(ihloride of iron, are heakxl 
to boiling and removed from tlio flame. TJie 
urine is immediately added drop by drop, 
agitating after (»a(;h addition, until cither the 
characteristic, green colour d^ivelops or 1 c.c. 
has been add<»d in all. It is claimed that this 
test does not give a reaction with gluc-urouic, 
acid Avlie.n })roperly performe<l. 

Glucuronic (glycuronic) acid is not found 
free in the urine, hut occurs in combination 
with lower derivatives of j)rot<5in decomposition, 
and conjugated with certain drugs ((*.g. chloral, 
camphor, menthol, ])henol, etc.). The average 
daily output is ()-35-0 ;l7 grni., chiefly in com- 
bination with ])lienol of intestinal origin. The 
excretion is incrc^astid in pcrit^initis, enteritis, 
and conditions promoting abnormal putreJac- 
tive changes in the intestine, when putrefae- 
tion oeenrs in other situations, in febrile 
and respiratory diseases, pancreatitis, and 
diabetes. 

Tests. — Some of the compound glucuronattjs 
((5.g. chloral and camphor) reduc.tj copper 
solution as readily as d(*xtrose, but indoxyl- 
glucuronic acid only reduces after boiling for 
some time, while ph(‘nol-ghujuronic acid does 
not reduce even after prolonged boiling. The 
glucuronates are decomposed by boiling with 
dilute acids, th(;y tlien readily reduce Fehling’s 
solution and give Bial’s orcin test. Tollin’s 


test gives a eharncteristie. reaction. The glu- 
euronates are not fermented hy yeast. 

Homogentisic acid is another reducing 
substance rarely met with in the urine, and is 
the eharacteristic eomponent in (tllapUmnria, 
It is of no clinical inj|)oriance, luit may be 
mistaken for sugar, rrine containing homo- 
gentisic acid stains linen black, and on stand- 
ing darkens from above* downward until tlui 
wliole bulk is black. 

Tests. — Alkalis hasten the darkening whilst 
acids remove the colour. When a dilute solu- 
tion of ferric chloride is allowed to fall into the 
urine droj) hy drop, the addition of each drop 
develops a deep-bine colour which lasts only 
a moment, and the plienomenon is repeated 
until oxidation is complete. lloinogentisic. 
acid is optically inai tive, ami is not fermented 
by y<*ast. It readily reduces alkaline, copper 
solutions, Init Nylander's solution is not 
aflfected c haracteristically. It forms no osazone 
with jihcnylhydrazinc. 

Estimation of sugar. The estimation of 
sugar ill the urine is most accurately carried 
out hy the mc^thod I descrilxsl iii tJie 
in 19l’7 and 1919 (April 21st, 1917, ]k (>13, and 
May 31 st, 1919, ]>. 939), which may also be 
used for Mood sugar c'^d-imation, but for clijiical 
work Bcnu'dict's gives satisfactory rc'snlts, and 
is to be ])ref(*Tred to the*. Kehling jiroeess. 
Tlie fjnaniitative solution is hot the same 
as that used for cjualitative work. Dissolve 
2(K) grm. of scxliniu eitrale, 200 grin, of 
crystallizcxl (or 1(K) grin, of auhydrons) scxlinin 
carhonate, and J25 grm. of ]x>tassinin siilpho- 
c’vanidc* in about HOt) e.e. of distilhxl watc*r, 
cool, and tilted. Dissolve* JS grin, of pun*, 
air-dried crystalline co|)|x*r sulphate* in ahont. 
l(X) c.c. of ’distilled water and ]x)ur into the 
fornie*r solution with constant stirring. Add 
5 c.c. of a 5-per-eeiit. solution of potassium 
ferrocyanidc and e*nough distille*d watcT to make 
up to 1,U(K) c.e*. This solution keei)S ineleliniteily. 
To carry out the. estimation, fix a small flask 
so that its eontemts can be kept briskly boiling 
with a small flame*., introdiiec 3 to 4 grin, of 
anhydrous sodium carbonate (alxnit an inch 
in a dry test-tnhe), add 20 c.c. of the reage*iit, 
and heat until the carbonate*, is dissolved. Jinn 
in the urine from a graduatcid liurette until a 
milky-white jireeijiitate is formed and the blue 
colour of the solution is p(*.rcej)tibly lejsse*ned, 
then more, slowly until tJie last trace e)f blue 
has disappeared, boiling vigorously all tlie time. 
Toward the end the urine*, should be added a 
drop or two at a time with 30 s(*cond.s interval 
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between each addition. If lesa than 5 c.c. are 
used, dilute the urine so that about 10 c.c. will 
be necesKary to coinxdete the reduction, and 
repeat the estimation. If the solution becomes 
too concentrated, distilled water may be added. 
Should excessive bumping occur, a small quan- 
tity of j)owdered pumice stone may be added. 
Each 25 c.c. of Benedict's solution is reduced 
by 0 05 gnn. of dextrose, 0 053 grin, of lasvu- 
lose, and 0*0576 grm. of lactose. \i y — the 
dilution of the urine and x “* the quantity 

used, then - = the percentage 

of dextrose in the original urine. 

If laevulose or lactose be present in pure 
solution the fact.ors given are substituted for 
0-05 grm. 'When tlie urine contains a fer- 
mentable and an unfermentable sugar, the pro- 
j)()rtions can be determined by the differeneo 
between the ])ereontages shown by a sacchari- 
meter (Lohenstein's is the best) and by titra- 
tion. If a mixture of dextrose and lasvulose be 
ju’cse.nt, the* }ierc.entage of each sugar may be 
ascertained by (^omj)aring the readings ob- 
tained by titration and on examination with 
tlie ]iolarisco]H». As tlie laevorotatory reducing 
body is usually pseudo-laevulosc and its cal- 
cium salt is insoluble, Howard and I liave de- 
vised a method of estimation in which advan- 
tage is taken of this fact. Mix 10 c.c. of the 
urine wit h 1 c.c. of 30-]>er-(jent. sodium hydrate 
and 4 c.(*. of J0-])er-cent. calcium chloride 
solution, centrifuge for three minutes and filter 
off the su}M*rnatant liquid. The sugar in the 
filtrate is then estimated. The difference be- 
tween this reading (allowing for the dilution) 
and that for tlie untreated urine slio^vs the 
jiercentage of j>seudo-la.*vulose. IVntoses can- 
imt lie. estimated accurately by reduction 
methods; .Tolies' distillation process gives the 
best results. 

Dextriiii occur in normal urine in traces. 
In conditions wliere carbohydrate metabolism 
is being imjH*rfectly carried out the excretion 
is im*reused ami may precede the appearance 
of sugar in the urine by a considerable iwriod. 
This is the basis of tin? so-called “ 2 Mincrvatic 
reaclion " in the urine. The presence of dex- 
trin is shown by boiling the urine with hydro- 
chloric. acul to sjilit off the pentose (xylose) 
it contains, neutralizing with lead carbonate, 
removing tlie glucuronic acid wdth basic lead 
acetate, and precijiitating the pentose as yellow 
osazone crystals. This reaction is not ^lathog- 
nomonic of disease of the pancreas, but, as 
affection.s of the pincreas are the commonest 


cause of a disturbance of carbohydrate meta- 
bolism, a positive reac.tion is helpful in diag- 
nosis. In an improved quantitative method, 
which can be used in diabetes, the urine is 
hydrolyzed, neutralized, and the glucuronic 
acid removed as before, but the sugar is pre- 
cipitated from the filtrate as a lead salt by the 
addition of ammonia. The precipitate is then 
washed with water, dissolv^ in hydrochloric 
acid, and distilled with steam. The distillate 
containing the furfurol formed by the action 
of the acid on the pentose is collected, treated 
with a solution of sodium sulphite, and the 
excess of sulphite titrated with centinormal 
iodine. The difference between this reading 
and that given by the same amount of sulphite 
added to distilled water is termed the iodine 
coefficient of the urine when it is worked out 
for the twenty-four hours’ excretion. The 
iodine coefficient of normal urine is nil. Figures 
ranging from 50 to 500 are obtained when carbo- 
hydrate metabolism is d(»f(»ctive owing to dis- 
ease of the pancreas. When sugar appears in 
the urine, the iodine coefficient falls, to rise 
again w hen the sugar dimijiishes or disappears. 
The iodine coefficient and the sugar excre- 
tion arc generally of inverse dimensions, 
but in severe cases of diabetics tlu'.y may run 
together. 

The total nitrogen output in the urine of 
a normal adult, on an average mixed diet, 
ranges from 10 to 10 grni. in the twenty-four 
hours. It is the best index wc have of protein 
metabolism. The jiroportion between the in- 
take ami the oiitjiut of nitrogen is termed 
‘‘ the nitrogen balance.” WJi(»ii they are equal 
the individual is said to be in “ nitrogenous 
equilibrium.” The t.otal nitrogen is increased 
by conditions w'hicli raise })rotein metabolism, 
such as a im*at diet, exercise, and hot baths. 
Pathologically, it is increased by acute infec- 
tions, by jioisoning by various metals, during 
the absorption of exudates and transudates, in 
oxygen starvation, by severe hsBmorrhage, in 
malmitrition, diabetes mellitus, malignant dis- 
ease, chronic infections, pernicious aua»mia, 
leukaunia, scur\y, and exophthalmic goitre. 
A diet rich in carbohydrates reduces the nitro- 
gen excretion below the fasting level. A de- 
crease takes place during convalescence from 
acute diseases, during the formation of exu- 
dati*s and transudate's, from sw’eatiug, vomiting, 
and diarrhoea, in acute yellow atrophy of the 
liver, in myxa?dema, and in nephritis. The 
total nitrogen of the urine is estimated by 
Kjeldahl's method, or some modification of it. 
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Bona and Ottonbcrg’s modification or Folin’s 
micro'chcmioal method is the most convenient. 

Urea is the chief nitrogenous constituent of 
the urine. The amount excreted by a normal 
person on an average diet is about 0-4 grin, 
per kg. of body weight, and varies from 1 to 
3 per cent., with a total of 20 to 40 grm. a 
day. Less is passed in old age and by fat 
subjects. Since about 90 per cent, of the 
nitrogen of the food leaves the body as urea, 
a })rotein-poor diet causes a fall in the urea 
excretion, whilst a meat diet increases it. As 
a rule, the urea and the total nitrogen excre- 
tions run parallel. Part of the nitrogen which 
should be passed as urea is sometimes excreted 
in other forms, notably as aniinonia. This 
occurs in diseases of the liver and in conditions 
where carbohydrate metabolism or alisorptiou 
is interfered with. In many chronic destruc- 
tive diseases of the kidneys the periiontage of 
urea is much below normal, but the total 
amount may not be greatly reduced. The 
excTction of urea is diminislied in acute and 
subacute nephritis with increasing dropsy, and 
in the last stages of chronic interstitial nephri- 
tis, also in renal congestion and other forms 
of nephritis, especially before the onset of 
uraniia. The passage of only a small amount 
of urea is not of itself an infallible sign of 
uraemic*, jioisoning. The jiersiste.it (»xcretion 
of a subnormal amount of urea is sugg(*stive of 
renal insidliciency, fiarticularly in association 
with chronic interstitial nephritis. The hypo- 
bromite method for estimating urea is most 
unreliable. Thci time required for Marshalls 
urease jirocess is not much greater and the 
results are accurate. A small volume of the 
urine is incubated with Soya bean meal, or an 
extract of urease made from it, and the urea 
is conveitc'd into ammonium carbonate. ]ly 
adding an excc'ss of (‘austic. alkali and ac^rating 
the mixture, the unuuonia is driven oil and 
carried over into a known volume of standard 
acid, wdiich by titration with standard alkali 
shows the amount of ammonia formed. Or the 
ammonia may be estimated by the FoIin-l)enis 
perniutit j)roc<‘ss. "J’he amount of ammonia 
being known, the jiercentage of urea can be 
calculated. 

Ammonia is the* most important nitrogenous 
constituent of the urine next to urea. It occurs 
combined with acids, and rcqiresents from 3-5 
to 7 per cent, of the total nitrogen. A normal 
person on a mixed diet passes from 0-3 to 1-2 
grm. of ammonia in twenty-four hours. The 
ratio of urea to ammonia is normally about 
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30 to 1. Ammonia is increased in the urine 
by the administration of mineral acids and 
organic acids which cannot be further oxidized 
in the body, also by the formation of an excess 
of acids in the metabolic processes. The latter 
are increased by a rich protein diet, by violent 
exercise, oxygen starvation, in fevers, in dia- 
betes mcllitus, and in iiernicious vomiting of 
pregnancy. Destructive diseases of the liver 
are associated with a rise in the ammonia of 
the urine, but the diagnostic value of such an 
increase is not so important as was at one time 
believed. The chief value of ammonia estima- 
tions lies in the indications they give as to the 
presence and extent of the formation of abnor- 
mal acids in (conditions of perverted metabolism, 
and particularly diabetes mcllitus. 'Phe rela- 
tion existing between the ammonia-nitrogen and 
the total nitrog(*n, also between the ammonia- 
nitrogen and the urea-nitrogen, are more 
inipoitant than the absolute values. 

Estimation.— Two methods .are commonly 
employ(*(l for the estimation of ammonia. 
Py the “ formalin jirocess the amino-acids 
are d(dermin(*d along with the ammonia; by 
the Folin-Dcnis perniutit ])roc.(*ss (Journ, Brit, 
Chem,^ xxix, 1917, ]>. 333) the ammonia only 
is estimated. So long as the amino-acids do 
not exceed the normal tra(TS the two methods 
give concordant results, but when tli(*.y are 
abnormally iiKireased the dilTerc*n(5(‘. betw(Km 
the K^adings is a nujasure of the amino-acid 
content of the urine. It is consequently ad- 
visable to em])loy both methods and com- 
pare the results, especially as the amino-add 
content of the urine is of considerable diagnos- 
tic value. As a rule, an ammonia value of over 
2 grm. in the twiuity-four hours is an unfavour- 
able sign in diabetes, and ove.r 5 grm. suggests 
that coma is imminent. A high ammonia- 
nitrogen (’.oeilieient and a low iLrea-ammonia 
ratio are still more impoitant indications of 
serious acidosis. It is hardly necessary to 
jioint out that fresh urine is mressary for the 
estimation of aminonia. 

Amino-acids occur normally in small quan- 
tities, accounting for 1-5 3 0 j>er e(mt. of the 
total nitrogen. An abnormal amino-acid con- 
t(‘nt is one of the most imiiortant indications 
of a functional insufheieney of the liver. When 
extensive destruction of the parencliyma occurs, 
amino-acids are often pri^scnt in such (quan- 
tities that the less soluble, notably tyrosine, 
crystallize out. An excess of ammo-acid 
nitrogen is met with in gout, the toxsomias 
of pregnancy, eclamqisia, tuberculosis, tyqihoid 
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fever and other intestinal diseases, smallpox, 
})crni(aous anaemia, leukaemia, and some cases 
of dia})ct(*s mcllitus. In simple glycosuria 
the urine is free from an excess of amino- 
acid, unless there is an associated gouty con- 
dition or serious hepatic derangement. 

Uric acid occurs free in minute quantities, 
but at times an abundant sediment of “red 
sand,” insolubhi on warming, may form, owing 
to its ]j(iing liberated from its combinations 
through c'lianges in the reaction of the urine 
and other causes. Urates may also be de- 
])osited from concentrated urines on cooling, 
forming a dirty-white or brick-dust sediment 
(soluble on warming). 'J'hc uric acid of the 
urine is of twofold origin ; one (tlie “ endogen- 
ous ” f rad ion) is derived from the purin bodies 
f(jrm(*d ill the metabolism of tissue proteins, 
the otluir (the “ exogenous ” fraction) comes 
from the jmrins in the food. On an average 
did, the uric acid, calculated as the free acid, 
varies between 0*2 and 1-2 grm. The excre- 
tion in infants and young children is higher 
in ])ro])orlion to their weiglit. In adults the 
ratio of the nitrogen of tlie uric, acid to the 
nilrogen of the urea is about 1 to 50-70, but 
in tlie new-born it is 1 to 13 -14. Thysiologic- 
ally, th<» excretion of uric acid is in(U'cas(Hl by 
raising the nuclein coni cut of the diet by 
iiK'ut broths and drinks containing caffeine, and 
by cei-tain drugs, etc. There is considerable 
diversity of opinion concerning the excretion 
of uric acid under jiathological conditions, owing 
chiefly to llie difference between endogenous 
and exogenous urie acid not having been 
allowed for by many observers. The increase 
met witli in fevers, haikoemia, and the resolving 
stage of juieumonia is no doubt endogenous. 
Till* gr(‘at excess met with in diabetes mel- 
litup is often due to the diet, but in severe 
eases is eontributed to by the excessive tissue 
waste. An increase is said to occur in cir- 
rhosis of the liver, sjilenic diseases, malaria, 
seurvv, dysjina'ie disorders, and diseases inter- 
fering with the eiiviilation, in association with 
abdominal tumours, es|)ecially in women, in 
gastro-intestiiial toxamiia, and neurosis. Tlie 
excretion of urie acid is generally increased in 
malignant disease, while the output of phos- 
phates is diminished ; a study of the ratio 
between the two is consequently of assistance 
in diagnosis. A ratio below 1 : 4 is suggestive 
of cancer, and a ratio below 1 : 3 is strong 
evidence wlien confirmed by other signs and 
symjitoms. In chronic gout the urie-acid ex- 
cretion tends to be below the normal. For 


one to three days before eacb acute attack it 
decreases considerably, rising with the onset 
of the attack, and falling again in the course 
of a few days. The uric-acid content of the 
urine is diminished by a purin-poor diet, by 
lead poisoning, by advanced renal disease, 
after large doses of quinine, and in certain 
chronic diseases. 

Tests. — The most important chemical pro- 
perty of uric acid is its power of reducing 
Fehling’s solution, but it does not reduce 
Benedict’s solution or alkaline solutions of 
bismuth. 

Estimation. — The Ludwig-Salkowski method 
is the most accurate for estimating uric acid, 
but the more rapid processcjs devised by Folin 
and Benedict and Hitchcock are now generally 
employ(id in clinical work. Kuhemann’s ure- 
ometer is easy to use, but its accuracy is doubt- 
ful. Some indication of the amount of uric 
acid present in non-albuminous urines is given 
by Heller’s test, a cloudy ring above the junc- 
tion within five minutes indicating an excess. 

Other purin bases (alloxuric, xantliin, or 
nuclein bases). — On a mixed diet from 16 to 
60 mg. are excreted in the twenty-four hours. 
There is an increase during severe muscular 
exercise, in fevers, leukaemia, enteritis, tuber- 
culosis, and as a result of X-ray treatment. 

Estimation. — The output may be estimated 
by precipitating the total purins with arnmoni- 
acal silver nitrate, determining the nitrogen in 
the precipitate by Kjcldahrs method, and sub- 
tracting the uric-acid nitrt)geii from tlie result, 
or by one of the imrinometers on the market, 
care being taken to have the patient on a 
purin-free diet to exclude exogenous purins. 

Creatinin occurs normally to the extent of 
0*6-1 -3 grm. in the tw^eiity-four hours. It is 
stated to be an index of muscle katabulism, and 
the creatinin coefficient (mg. creatimn-nitrogen 
lK‘r kilo of bwly- weight) is regarded as a mea- 
sure of the muscular cllicicncy of the individual. 
For men the coefficient normally ranges be- 
tween 8 and 11. The excretion of creatinin is 
increased by a meat diet, in comxilete starva- 
tion, in fevers, and by exercise. A marked 
increase is frequently met with in diabetes. 
In most diseases of the liver there is a de- 
creased excretion, but in hepatic carcinoma the 
creatinin is increased and aceompaiiied by 
creatiii. Creatinin reduces Felilings solution, 
but not Benedict’s nor Xy lander's solution. It 
is readily estimated by Foiiu’s colorimetric 
method. Creatin is a normal constituent of 
children’s urine, but in adults it is met with 
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only after a meat diet. Pathologically, it occurs 
in starvation and fevers, severe diabetes, and 
acromegaljr. 

Albumin is never found in the urine in 
health. Tlio o(;curren(*c of hcat-coagulable 
protein in the urine is tenned albuminuria, no 
matter whether the protein is scrum-albumin 
or serum-globulin. As a nile both are present. 
True albuminuria may be brought about by 
alterations in the blood-pressure in the kidneys, 
by changes in the composition of the blood, 
or by alteration in the structure of the kid- 
neys. In false or accidental albuminuria the 
albumin does not come from the kidneys, but 
gains access lower down the uro-genital tract. 

Tests.-- For all albumin tests the urine should 
be clear and as fresh as possible. In addition 
to a twenty-four hours’ collection, a fresh night 
and morning sam})le should be examined in 
doubtful cases. Mue.li difference of opinion 
exists as to the b(ist tests. My own procedure 
is to employ salicyl-sul phonic acid fii*st. If no 
reaction is obtained the investigation is not 
carried further, and if a ])recipitate forms the 
turbid fluid is boih'.d to detect the presence of 
albumoses. A second sample is then examined 
with Heller's cold nitric-ac.id tost. If this gives 
no reaction in three miniit(vs, any albumin that 
is present is considered to be of no clinical 
importance. A niiclco-proteiji ring a centi- 
metre or so above the line of contact may 
afford an (explanation of a slight reaction 
with salicyl-suliflionie. acid. Finally, in some 
instances, resort is had to J*urdy’s test. The 
salicijl-sulphonic acid test is (ionvenient and 
easy. A few drops of a saturat(*d solution, 
or a few crystals of the solid, arc added 
to the urine and sliaken. In the j)res(*nce 
of albumin a white precipitate forms. The 
test is very delicate, showing 1 in 20, 000 im- 
mediately, and 1 in 1(X),(K)0 in two or three 
minutes. Albumoses also give a precipitate, 
but it dissolves on heating, to reai)pear on 
cooling. The nucleo-j[)rotein (“ juucus ”) pre- 
sent in normal uriiuNs may give a faint haze. 
Heller's “ ring ” test, pro 2 )erly 2 )erformed, is 
very reliable. It is fairly s(;nsitiv(i, showing 
1 in 12,000 immediately, and 1 in 30,(X)0 on 
standing for three minutes, as a white ring 
at the junction of the fluids, when the urine is 
gently run on to an inch layer of nitric acid 
in a test-tube. The supt^riiujiosition is most 
evenly effected by filtering the urine so that 
the filtrate runs down the side of the tube. 
The ring is best seen against a black background. 
It is essential that the urine should be run on 


to the acid and not the reverse. The nitric 
acid must be pure. The most common cause 
of a doubtful reaction is nucleo-protcin ; in 
this case, however, the precipitate docs not 
a 2 ) 2 )ear as a ring at the junction, but is seen 
as a haze 0-5 to 10 cm. above the line of con- 
tact. In concentrated urines a deposit of urea 
nitrate may form; it appears slowly, is ob- 
viously crystalline, and is prevented by diluting 
with water. Urates may give rise to a diffuse 
opacity, which is often brown, spreads down- 
wards, and disappears on warming or diluting 
the sp(»cimen. After the administration of 
various riisinous drugs, a uniform turbidity 
which is soluble in ah'ohol, may be seen. 

The tests for albumin whicJi depend on its 
coagulation by h(iat are those most commonly 
employed, but they havii many drawbacks. 
The modifleation which mc(fl.s these difficulties 
most satisfactorily is known as Purdy s test. 
To 10 (i.c. of the urine add onc-sixth of its 
volume of a (‘lear saturated solution of common 
salt, and shake. Acidify the mixture with 
acetic a(iid and h(‘.at the ui)iM'.r i>art. A cloud 
appears in the luiated portion if albumin be 
piescnt, and on boiling the, juw.ipitate collc(*.t3 
in floc(*uli. If there be much albumin the 
j)reci2)itate appears in the cold. Albumoses 
give a cloud on warming, which disa 2 >poars 
when the licjuid is boiled, to reappear as it 
cools. In a Jiiixture of albumoses and albumin 
the former may be dimioustrated by filtering 
the boiling fluid and examining the filtrate. 
I'hc test is as semsitive as the ordinary heat 
t(\st, but avoids tln^ nucl(U) |)rot(iin difficulty ; 
mor(‘.over, salt and vinegar ((> j)cr cent, of 
acetic acid) are always at hand, and the test 
can be carried out in a spoon over a candle- 
flame. 

Estimation. Ksbach s method is commonly 
cm2Jloy(5d for the? estimation of albumin, but 
the figures obtained are misleading and in- 
consistent. lietter results are gixen by Gond- 
tnan and Sterns nuethod. Five c.c. of a solu- 
tion consisting of tdAOsiihotungstic acid (1-5 
grm.), concentrated hydrochloric acid (5 c.c.), 
and alcohol (95 per cent.) to 100 c.c. are 
2 )laced in a clean, dry test-tula^, and the filtenul 
urine is added droj) by dro]) from a graduated 
j)i])ctte, shaking betwt^en each addition, until 
a faint white cloudiness is seen. The reading 
on the i>i 2 )ette is then taken. The quantity of 
urine used contains n, mg. (0 0001 grm.) of 
albumin, and from this the percentage can be 
calculated. As a rule, it is advisable to dilute 
the urine, making an allowance in the final 
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calculation. If x = the quantity of urine uaed, 

, .. f/ X 0 0001 X 100 

and y the dilution, then 

• ^ 

~ grin, of albumin p<»r (*ent. 

Albumoses may bo found in tbo urine when 
tissues or exudates arc being autolysed and 
absorbed. They have been met with in sup- 
jiuration, in resolving pneumonia, in involution 
of the uterus, with malignant disease, febrile 
diseases, acute yellow atrophy, phosphorus 
]K)isoning, leukiemia, eclampsia, jmlmonary 
tuberculosis, and after tuberculin injections. 
'J'hey are not usually found in nephritis, except 
with the chronic parenchymatous variety. 

Tests. — Albumoses may be recognized by the 
tests mentioned under Albumin. 

The 8o-call(‘d Bence-Jones albumose or 
protein, wliich a])]K‘ars in the urine of patients 
with multiple boiH*-iriarrow tumours, is not a 
true albumose, but is more closely related to 
the simjile jiroteins. Its coagulation tempera- 
ture is low, 49 CO'' C., but is modifi<*d by the 
amount of salts and urc^a. In many cases the 
coagulum is n^-dissolved at a higher tempera- 
ture, to reaj)j)ear on cooling, but this is not 
invariable. A jireeipitate is formed by strong 
(25 }ier cent.) nitric acid, which disa]»pears on 
heating and reap])ears on cooling. Strong 
hydrochloric acid causi's a dense jirocipitate 
which is ty]jical. JVo ])recij»itate is caused by 
acetic acid, even in (»xccsa, and the heat 
coagulum is dissolved on adding this acid. H 
is i)reci])il4it(*d by alcoliol and after standing 
loses its solubility, thus dilTeriiig from true 
albumose. 

Urochrome is the chief pigment of normal 
urine. Jt is increased in acute febi ile disorders, 
in extensive diseases of the liver, chronic dis- 
eases of the heart and lungs, chronic renal 
hyperannia, and all conditions with increased 
destruction of erythrocytes. Its chief chemical 
characteristic i.s its great reducing ])roperties. 

Urobilin (bydrobilirubin) is met wdth in 
fresh urine as a chromogen, urobilinogen. This 
is converted into urobilin by the action of 
light and oxygen. The quantity varies in 
liealth from .‘10 to 120 mg. in twenty-four hours. 
Its jiresenee in excess is often an evidence of 
hejiatie insulHciency, and is found in cirrhosis, 
carcinoma, and trauma of the liver, in associa- 
tion with gall-stones in tlie common bile-duct, 
in diseases of the bile-ducts, duodenal catarrhs, 
and typhoid fever. An excess also occurs in 
conditions accompanied by abnormal blood- 
destruction, in jioisoning by certain drugs, and 
during the absorption of blood-clots. 


Tests. — Urobilinogen is detected by Ehr- 
lich’s aldeliyde reaction. With the spectro- 
sco|)e,, urobilin shows a baud between the green 
ami the blue (b and f). Chemically, it is 
detected by tlic zinc acetate test. Mix the 
urine with an equal bulk of a saturated solu- 
tion of zinc acetate in alcohol, shake, and 
filter through a dry filter-paper. On standing 
overnight, a green fluorescemse is seen when 
the solution is examined by reflected liglit 
against a black background. EhrlicVs diazo 
remtion gives with normal urine an orange 
colour, but in tyjihoid fever, measles, tuber- 
culosis, septicajinia, and some cases of malig- 
nant dis(‘asc the colour varies from a light 
carmine to a deep red. Two solutions, which 
are ke])t sejiarately in well-stopjiercd amber 
glass bottles, are requir(*d (a) sulphiinilic acid 
2 grm., liydrochloric acid (119) 50 c.c., dis- 
tilled water 1,000 c.c. ; (b) sodium nitrite 

1 grm., distilled water 2(K) c.c. The second 
should he made fresh. Add 50 c.c. of solution 
(a) to 1 c.c. of solution (n), and to 10 c.c. of the 
mixture add an equal volume of fresh urine. 
Shake well and overlay with 3 c.e. of ammonia. 
A ])()sitive result is shown by the appearance 
of a red ring at the junction. On shaking, the 
entire liquid becomes pink and the foam is 
pink or rose-coloured. If the mixture be poured 
into a dish of w’atcr the liquid bccomiss pink, 
but with normal urines is y(*llow. The only 
colours of diagnostic iini)ortane.e are a car- 
mine or crimson in the liquid and the pink 
or rose loam on shaking. 

Hsmatoporphyrin is present in traces in 
normal urine. It is increased in acute infec- 
tions, in poisoning by sulphonal, trional, or 
tctronal, in functional disorders of the duct- 
less glands, in primary anaemias, cirrhosis of 
the liver, gout, and lead poisoning. Urine 
containing an ajipreciahle amount of the sub- 
stance is reddish-brown in thin layers, but by 
reflected light may be red, ])ort-wine colour, 
or almost black. On standing, iJic colour 
darkens. 

Test.— To identify the pigment it should be 
isolated by preciiutating with barium nitrate 
and baiyta water, washing the sediment, and 
extracting with acid alcohol. On examining 
the extract with the spectroscojHj a narrow 
band in the yellow, and a broader baud be- 
tween the yellow and the green, are seen. 

Httmoglobin is found in the urine only 
under pathological conditions. It is met with 
as the result of a dtsstruction of red blood- 
corpuscles, or following haemorrhage into the 
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genito-urinary tract. The former condition 
is known as haemoglobinuria, the latter as 
hsDmatuiia. 

HcBmoglobinuria occurs when one-sixth of 
the total hicmoglobin of the blood is set free. 
This may result from the action of poisons, 
in fevers as in blackwater fever, from severe 
bums, from exposure to cold, from transfusion 
of foreign scrum, during pregnancy, as an 
epidemic fever in the new-born (c])idemic 
haemoglobinuria), in nephritis, and after severe 
intra-abdominal hsDmorrhage. The urine may 
bo clear, but is usually cloudy from casts 
and masses of pigment. A few red cells 
may be seen, but not sufficient to account 
for the amount of hajinoglobin. As erythro- 
cytes are apt to break up quickly, it is import- 
ant, however, that urine should be examined 
while fresh. 

Tests. — The benzidine leM for hfcmoglobin is 
the most delicate. To 10 c.c. of the urine add 
1 c.c. of glacial acetic acid and shake. Tlien 
add 3-4 c.c. of ether and sliakc again. Stand 
for a few minutes, add 5-10 drops of absolute 
alcohol and shake gently. Remove the ether 
witli a pipette and add to it a fresh solution 
of 0*5 grm. of Merck’s pure benzidine in sulli- 
cient glacial acetic acid (with which 2 or 3 c.c. 
of a 3-per-cent, solution of hydrogen peroxide 
have been mixed) to dissolve it Shake the 
mixture well. A green or blue colour is seen 
according to the amount of haemoglobin. The 
guaiac test is not so sensitive, and reacts with 
pus, bile, and other accid(;ntal constituents. 
Trepare a fresh alcoholic solution of guaiacum 
resin (1 : 5), stand for a few minutes, and 
filter. Mix equal volumes of the filtrate and 
commercial hydrog(m peroxide, or ozonized 
turpentine, and shake. Run in an equal 
volume of the urine carefully. In the presence 
of hajmoglobin a blue ring appears at the 
junction, and on shaking, the whole liquid turns 
blue. Wanning the mixture does not affect 
the colour if it be due to blood, but the blue 
due to i)us disa])pears. Examined with the 
speetroscoj)c, the urine usually shows the mix(»d 
spectrum of oxyhasmoglobin, reduced ha)mo- 
globin, and methaemoglobin. In the hsemo- 
globinuria of nephritis the dark band in the 
red, between c and d, of methajirioglobin is 
generally most conspicuous, but in heematuria 
where the blood is fresh the two bands of 
oxyhajmoglobin, between d and e, predomi- 
nate. The spectrum may be confused by oilier 
bodies which give bands or darken the field, 
such as hiematin, bile, or urobilin. In any 


case, the nature of the spectrum should be 
confirmed by converting the oxyhaomoglobin 
into reduced haemoglobin by adding ammonium 
sulphide. 

In hwinaturia blood is found (*hcuiically, the 
heBinoglobin tests given above being positive, 
and the microscoi>e shows many red blood - 
corpuscles as well. The colour ranges fro!ii 
light smoky to bright red if hneinoglobiii pre- 
dominate, and to dark brownish-red if uictliao- 
moglobin be mainly present. llaRinaturia may 
be due to blood diseases and malignant forms 
of infection, to kidney diseases, disease of the 
lower urinary passages, injuries of the urinary 
tract, and to “ essential renal hajiiiaturia.” It 
may be of menstrual origin, or arise from fis- 
tulous o])enings into the urinary tract. Renal 
blood and urine are well mixed, so that separ- 
ately voided (piantities contain the same 
amount of blood, elot-s are not common, and 
on washing out the bladder the washings 
finally come away ehiar. The discovery of 
tube-casts or shadow-(5orpusi*les in the fresh 
urine, and the absence of pain, excessive fre- 
quency, or straining on mieturitioii, point to 
a renal origin. 

Bile pigments oe.eur in the urine only 
liathologically. Th^ condition is known as 
eholuria, and is always associated, sooner or 
later, with jaundiee. In to.xaunic (“ luonuito- 
genous ”) jaundice bile pigments may appear 
in the uriiui several days before^ the coiijuuc- 
tivffi and skin are stained. In freshly passed 
urine bilirubin occurs aloue, l)ut on standing, 
oxidation |)roduets, notably biliverdin, are 
formed. Tlie colour of urine containing bile 
varies therefore from bright yellow to greenish 
brown or almost black, but a light-coloured 
urine may contain a considerable amount of 
bile. The most cliaracteristii^ filature is the 
yellow foam produced on shaking. The urine 
stains filter-paper yellow, tlie si^diment is 
yellow, and, mieroscojiie.ally, any ejiitlielial 
cells and casts are seen to be of an intense 
golden yellow colour. 

Tests. — Heller’s cold nitric acid t<*.st shows 
the nucl co-protein ring to a marked degree, 
and a colour zone is seen. If nitric acid con- 
taining nitrous acid be, us<‘d for the test a range 
of colours from gre,en above, through blue, 
violet, and red, to yellow below, develops 
{Gmclin's k\st). Gr(i<*u is the essential colour 
of the test. If much iiidican be jiresent a 
deceptive greenish blue may ajipear. It is 
b<*st to use fresh urine and to dilute it to a 
specific gravity of 11KJ5, for then onlv does the 
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green appear. The colours may be masked if 
albumin be present. BosenbaeVs modification 
is more sensitive, and avoids the albumin diffi- 
culty. A largo quantity of urine acidified with 
hydrochloric acid is ffiterod through a white 
filter-paper. I'he paper is then partly dried 
and a single drop of yellow nitric acid dropped 
upon it. Rings of colour are seen with the 
green outside. Some prefer the iodine test^ as 
it avoids the indican fallacy, but it occasion- 
ally gives a reaction with normal urines. The 
urine is acidified with acetic acid, and a 1-per- 
cent. solution of iodine in alcohol is run on to 
the surface. If bile be present, a green colour 
appears at the line of contact at once, or 
within one minute, and the whole fluid turns 
green on shaking. 

Bile acids occur in the urine in some cases 
of jaundice, but not in all. It was formerly 
supposed that their pr«)Seiicc excluded toxsemic 
jamidic^, but they may be present in traces 
and absent in “ oljstructivc ** jaundice, especi- 
ally when it is of old standing. 

Test. — Uc%fis tent is the simplest, and is given 
by no other substance. The urine is cooled to 
17^" C., or lower, and a little finely pow’dered 
sulphur sprinkled on the surface. If the sul- 
phur sink at once, it indicates 1 : 10,000 of 
bile acids ; if it sink after shaking and waiting 
one minute, 1 : 40,000. 

Ferments having the power of digesting 
fibrin, of inverting starch, and of coagulating 
milk are found in the urine in health. Lipase 
does not occur normally, but in acute diseases 
of the pancreas it can often be demonstrated. 
Variations in the amount of urinary |)epsin are 
not of much diagnostic value, although it is 
said that a large amount, with a deficiency 
of gastric }>ej)sin, points to gastric carcinoma. 
Variations in the diastatic power of the urine 
may be due to alterations in the diastase con- 
tent of the blood or to changes in the perme- 
ability of the kidneys. As a rule, a diminution 
is found in renal diseases, except in some cases 
of marked albuminuria. In pancreatic affec- 
tions the urine has a high diastatic value, pro- 
vided that no renal disease exists. 

Estimation. — WohlgemuJtKs method of esti- 
mating the diastatic power is usually employed. 
Into a scries of small test-tubes diminishing 
quantities of the urine from 0*5 c.c. to 0 01 c.c. 
are placed, and to each is added 2 c.c. of 
a 01-per-cent, solution of starch. They are 
then kept at 37“ C. for half an hour. Four 
drops of ceutinormal iodine solution are added 
to each tube, starting with that containing 


0*5 c.c. of urine. The tube previous to that 
which first gives a distinct blue colour is 
considered to contain the amount of urine 
capable of inverting the added starch. To 
determine the number of units present, the 
amount of starch (2 c.c.) is divided by the 
quantity of urine present in the tube. In 
health the number of units passed varies from 
6*6 to 33*3, with an average of 10 to 20, for 
the nuxed twenty-four hours’ urine. Abnormal 
constituents, except blood, do not affect the 
value. Readings up to 100 may be met with 
in acute infectious conditions, but values above 
this are found only in pancreatic disease. 

Microscopical examination. — ^Fresh urine 
should be used, and a centrifuge is desirable 
for separating the sediment. 

A. UnorgaSaed sediments (Plate 39). — It is 
convenient to classify these according to the 
reaction of the urine in which they are usually 
found, but many of them are met with under 
other conditions. 

The MOKE COMMON VARIETIES aro : (a) In 
add urine. (1) Uric acid cr 3 rstal 8 : large Ught- 
yellow to reddish-brown rhombic prisms, 
rosettes, dumb-bells, or whetstone shapes, sol- 
uble in sodium hydroxide and re-precipitated 
by hydrochloric acid. (2) Urates of sodium and 
potassium: amorphous, soluble on warming 
and in acetic acid. (3) Calcium oxalate crys- 
tals: colourless, higUy refractile octahedra 
(‘‘envelope shape”), occasionally dumb-bells, 
or discs, often very minute, insoluble in acetic 
acid, easily soluble in hydrochloric acid, (b) 
In amphoteric or alkaline urine. (1) Ammo- 
nium-magnesium (“ triple ”) phospluUe crystals : 
colourless triangular prisms (** coffin lid 
often very irregular, sometimes in squares like 
calcium oiuilate, easily soluble in acetic acid, 
insoluble in alkalis. When these crystals arc 
found the urine is often ammoniacal. (2) Acid 
caldum [stellar) phosphate crystals : colourless 
wedge-shaped rods, usually grouped in rosettes, 
soluble in weak acetic acid and 20-per-cent, 
ammonium carbonate solution. (3) Earthy 
phosphates : minute amorphous white granules, 
soluble in dilute acetic acid but not dissolved 
by alkalis or by warming. 

The LESS COMMON VARIETIES of Unorganized 
sediments are : Acid sodium urate, in ampho- 
teric urine undergoing ammoniacal decomposi- 
tion, as fan-shaped clusters or prismatic nee^es. 
Ammonium urate, in acid urine of children and 
alkaline ammoniacal urines of adults, as dark- 
brown spheres covered with fine spicules 
(*‘ thorn-apple ”), soluble on warming in acetic 
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1, Uric-acid crystals. 2, Calcium-oxalatc crystals. 3, Triple phosphate crystals. 4, Stellar 
phosphate crystals. 5, (a) Crystalline ammonium urate (“thorn-apple”); (A) crystalline 
sodium urate ; (c) amorphous urates. 6, Cystin plates. 7, Lcucin crystals. 8, Tyrosin 

crystals. (J ohjff tivf.) 

Plate 39.~UN0RGANIZEI3 DEPOSITS IN URINE. 
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acid. Calcium carbonate : small granules, 
spheres, or dumb-bells with radiating struc- 
ture, soluble in dilute mineral acid with libera- 
tion of gas. Calcium sulphate^ in concentrated 
urine of high acidity, as long thin colourless 
needles or plates, insoluble in acetic acid and 
soluble in hydrochloric acid with difficulty. 
Magnesium phosphate^ in feebly acid or alka- 
line urine, as highly refractile long rhombic 
plates with bevelled edges, soluble in acetic 
acid and slowly soluble in 20‘per-cent. ammo- 
nium carbonate. Cystin, in pale urine which 
on standing gives off an odour of sulphuretted 
hydrogen, as colourless hexagonal plates, in- 
soluble in acetic acid, soluble in hydrochloric 
acid, soluble in ammonia. Creatinin in the 
sediment from acid urines, especially after 
severe exercise, as colourless or light-green 
crystals resembling uric, acid in shape but show- 
ing a radiating striation under high powers. 
Cholcsterin : thin colourless rhombic plates, 
often with broken angles or sides. Dilute sul- 
phuric acid followed by iodine solution gives a 
play of colours, violet, blue-green, and blue. 
Hippuric acid: colourless, or pigmented, four- 
sided scnii-transparent rods and prisms, or 
clusters of line needles, soluble in ammonia, 
insoluble in acetic acid. Tyrosin : sheaves or 
rosettes of fine dark-greenish yellow needles, 
insoluble in aciitic acid, soluble in dilute mineral 
acids and alkalis. Jjcucin is not found as a 
spontaneous deposit, but separates out, with 
tyrosin, as yellow spherical drops showing 
radial and concentric striations, soluble in 
acids and alkalis. Hcematoidm (bilirubin) ; 
minute red-brown needles or rhombic tablets, 
in haemorrhagic nephritis, jaundice, acute yel- 
low atrophy, etc. ludigo: amorphous flakes 
or blue stellate needles or rhombs, soluble in 
chloroform. They are generally found in alka- 
line decomposing urine from cases of jaundice, 
abscess of the liver, or intestinal obstruction. 

B. Organized sediments (Plate 40). — Mucus 
is present in urine, partly dissolved and partly 
as a cloudy turbidity which sinks on stand- 
ing; it is transparent and is rendered visible 
by embedded extraneous elements. Acetic acid 
makes it more distinct. Leucocytes exist nor- 
mally in small numbers m the mucous deposit. 
They are distinguished from epithelial cells by 
the deep-brown colour they give with iodo- 
potassium iodide solution. When present in 
large numbers they constitute pus^ In acid or 
amphoteric urines their form is well preserved, 
but in alkaline urines they swell up to a shape- 
less mass. With strong sodium hydrate, pus 


forms a tough slimy mass (Donne’s test) and 
gives a blue colour with tincture of guaiac and 
acetic acid (Vitali’s test). Urine containing 
pus always contains albumin. Erythrocytes re- 
tain their normal sliapc and colour when 
freshly shed, but are generally sw’ollen and pale 
(“ shadow corpuscles ”) or may be creuated. 
They are readily soluble in acetic acid. Round- 
ish epithelial cells generally conic from the 
urinary tubules ; large fiat polygonal cells from 
the superficial layers of the urinary passages 
or vagina ; coliuunar, conical, or caudate cells 
from deeper layers of the urinary ])asHages. 

Casts are cylindrical structures with sharply 
defined parallel sides and rounded ends. They 
are of renal origin and owe their form to the 
renal tubules. As a rule they arc more abun- 
dant in urine passed in tlic evening than in 
the morning. The following types arc dis- 
tinguished : (1) Epithelial casts, composed of 
epithelial cells from the. urinary tubules, 
usually in a state of granular or fatty degenera- 
tion. (2) Granular casts are formed when the 
degeneration is more advanced and t.htj out- 
line of the cells becomes lost. The granules 
consist of albumin or fat, and may be large or 
small, BO that a distinction is made between 
“ finely ” and “ coarsely ” granular casts. If 
the granules consist of albumin tlu‘y are made 
more distinct by acetic acid. Jf tliey consist 
mainly of fat they attract attention by tli(*ir 
glistening appearance. (3) Hyaline casts have 
a pale, homogeneoud, transparent basic, siib 
stance, but the margins aie always distinct. 
Their di^tcction is simplified by tlui addition of 
a few drops of iodo-potassium io<iine solution. 
(4) Waxy casts resemble liyalirn^ casts, but are 
larger, broader, and tougher. TlM*y an*, yellow- 
ish in colour and moderately refractile. (5) 
Blood-casts consist of red and white corpuscles 
cemented together with fibrin, and arc a result 
of hsemorrhage into the renal tubules. Cylin- 
droidsy which are found in both normal and 
pathological urine, must b(j distinguislietl from 
true casts. They consist of mucus, and differ 
from hyaline casts in biiiiig distinctly striated 
longitudinally and in having tapering ends. 

Clumps of baclcna (*‘ bacterial casts ”) re- 
sembling granxdar casts are occasionally found. 
Urinary filaments (“ urethral threads ”) arc 
much larger than casts, and consist of a horrio- 
gencous transparent basic substance in which 
is a varying quantity of epithelial cells, leuco- 
cytes, and, often, amorphous or crystalline 
salts. They are products of the mucoid or 
purulent secretion of the urethra and genital 
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glands. Fragments of tissue are recognized by travels up on to the abdomen along each side 
their histological structure. Spermaiozoa are of the base of the scrotum, the fascial attach- 
frequently present in the sediment, sometimes ineiits preventing it from extending to the 
singly, occasionally in large numbers. Of the thighs or towards the rectum. The sub- 
animal jHiraeites^ the echinococcus and the ova cutaneous tissues of the abdomen are in- 
of the bilharzia are the only important varieties filtrated. In the worst cases the urine may 
appearing in the urine. Fat may be an acci- travel almost to the axilLse, and occasionally 
dental contamination or may occur pathologic- the upper parts of the thighs are affected, 
ally in lipuria and chyluria. Under the micro- The infiltrated parts are swollen and puffy, 
scope fat appears as higlJy rofractile droplets but pain is not a prominent feature. Soon, 
with sharply defined dark margins. It is stained esjiecially if the urine be septic, a severe cellu- 
black by 1 -per-cent, osmic acid, and bright red litis is set up, and the scrotum sometimes be- 
by a saturated alcoholic solution of Sudan III, comes gangrenous. The patient is rapidly 
and is soluble in ether or chloroform. Occa- poisoned by the microbic toxins generated in 
sionally fatty-acid crystals arc seen as straight the tissues. If the condition be not treated 
or wavy needles which often have a stellate pronijitly, death is likely to occur from toxaemia, 
arrangement. Contamination of the urine with or later from pyaemia. 

dust, ffioccs, dusting powders, or sputum may Diagnotit* — In every case of fractured 

introduce a variisty of objects such as vegetable pidvis or severe blow in the perineum the 
tissue, muscle-fibres, or starch. possibility of ruptured urethra must be con- 

Kor details of Ihe less usual tests a text- sidered. In every case of stricture one should 
book of Pathological Chemistry should be be on the look-out for possible extravasation, 
consulted. p j ^ periurethral abscess must be regarded as a 

first stage which will load on to the more serious 
URINE, EXTRAVASATION QF. — This condition if untreated ; such an abscess at 
condition may follow injury or disease of first lies deeply, may not give rise to fluctua- 
any part of the urinary tract, but the most tion, and often feels likis a solid tumour. In 
imjKirtant site is the urethra. Traumatic severe cases of extravasation the swollen scro- 
nipture of the membranous uri'tlira may ac- turn and abdominal wall, with the absence or 
company fracture of the jiubicj portion of diminution of urine passed per urcthraTn, 
the ixilvis, whilst severe violence applied to sufficiently indicate the disease, 
the perineum may result in a laceration of the Treatment. — Every periurethral abscess 
bulbous or jxjnile urethra. The rupture may must bo treated by early and thorough iii- 
oiily affect a small ])oi*tion of the circumfer- cision. The immediate indication in all cases 
ence of the canal, and the leakage, at first, of extravasation is to let the urine out of 
may be slight and pass unnoticed because of the cellular tissues, and free incjisions must 
the bruising which occurs. Rough instru- therefore be made into the infiltrated parts, 
mentation, either by metal or gum-elustic Four or five deep incisions into the swollen 
catheters or bougies, may cause a breach of scrotum are generally needed. The second 
the mucous membrane and consequent cstra- indication is to drain the bladder by the in- 
vasation. sertion of a iierineal catheter, or if possible 

When the result of disease, extravasation by tying in an ordinary catheter after exjxising 
occurs where the wall is weakened by ulcera- and dealing with the diseased i)ortion of the 
tion, and generally the ulcer is immediately urethra by perineal section. If skilled sur- 
proxiinal to an organic stricture of the bulbous gical help is not available the free multiple 
jiart of the penile urethra. incisions must be made and the cause of the 

A periurethral abscess due to slight ex- condition treated later, 
trayasation is often a precursor of the more After-treatment consists in giving frequent 
serious escape whii^h develops as the result mild antiseptic hip-baths, administering nour- 
of some extra straining effort. (<SVc AbsgeS'^, ishing and easily digestible food, prescribing 
pERiuiiETHRAL.) tonics such as quinine and strychnine, and 

The course of the extra vasated urine is treating any infection by injections of the 
determined by anatomical limitations. When requisite vaccine. Zachaky Cope. 

the leakage is from the membranous or bulb- 
ous urethra, the scrotum soon becomes enor- URINE, INCONTINENCE OF {see In- 
mously swollen and (ndematous, and the urine continence of Urine). 
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1, Cells from kidney And ureter. 2, Cells from blRdder. .“i, Cells from va|$ina. 4, («) Hyaline 
casts ; ib) finely-granular casts ; (c) coarsely-jimnular casts ; id) epithelial casts. 5, (a) Pseudo- 
casts (amorphous urates or phosphates) ; {h) blood casts ; (c) waxy casts ; id) pus casts ; 

(e) “clap” thread, or urethral shred; (/) spermatozoa. 6, ia) Feather; lb) cotton; 
(t) starch; (d) silk; (e) hemp; (/) hair; ig) air-bubbles; ih) wool; Hi fat. 7, (o) Ovum 
of Schistosoma hsmatobium ; (b) ovum of S. mansoni ; (c) scolex of Tienia echinococcus ; 
(d) detached booklets of Tttnia echinococcus. (J dhjfctivr.) 
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URINEi RETENTION OF {see Retention 
09 Usine). 

URINEi suppression OF {see Ubine, 
Variations in Amount op). 

URINE, VARIATIONS IN AMOUNT 

OF. — In healthy adults each kidney secretes 
about 0-5 c.c. of urine per minute, so that the 
two kidneys secrete 60 c.c. (2 oz.) per hour. 
The urine flows into the bladder in gushes at 
intervals of 10^ seconds, and the bladder is 
emptied on the average five times in the 
twenty-four hours. The average daily vol- 
ume of urine excreted by a healthy adult male 
varies between 1,000 and 1,500 c.c. (35-50 
oz.). Women usually pass less, 900 to 1,200 
c.c. (30-40 oz.). Abnormally small individuals 
and children excrete correspondingly smaller 
volumes. Taking the average weight of a 
healthy adult as 75 kilos (165 lb.) and the 
average excretion as 1,200 c.c., the normal 
amount, X, for a i>erson of weight W, is 
given by the formula — X : 1200 : : W : 75. 
Children, esjHJcially nursing infants, i)ass pro- 
portionately larger amounts owing to the pre- 
ponderance of liquids in their diet. Some 
67 jHjr cent, of new-born infants pass urine 
the first day of life, but generally only after 
the lapse of twelve hours or more. The re- 
maining 33 p(*T cent, do not urinate until the 
beguining of the second or third day. TJie 
average quantities 2 )assed for different ages are : 
1st day, 12 c.c. ; 3rd day, 23 c.c, ; 5th day, 
35 c.c. ; 7th day, 51 c.c. ; 10th day, 61 c.c. ; 
5th month, 100 c.c. ; 1 year, 237-266 c.c. ; 
3 years, 355-414 c.c. ; 5 years, 414-469 c.c. ; 
7 years, 499-552 c.c. ; 10 years, 688-746 c.c. ; 
12 years, 861-890 c.c. 

The passage of a large excess of urine in the 
24 hours is termed polyuria. When the urine 
is of low specific gravity it is known as hydruria. 
By oliguria is meant the passage of too little 
urine. Anuria denotes the passage of no urine. 

Suppression of urine is due to failure of the 
renal functions, and may be either obstructive 
or non-obstructive. The former occurs in con- 
ditions in which the ureters are involved, and 
any urine passed is likely to be pale and watery 
with no abnormal constituents. In non-ob- 
structive suppression the urine voided is likely to 
be concentrated, high-coloured, and to contain 
abnormal constituents such as casts, or blood. 

Retention of urine (q v.) is due to inability of 
the bladder to empty itself, and may give 
rise to anuria if unrelieved. 

Alterations in amount, (a) Pliysiological. 


— The amount of urine passed is increased 
physiologically in low altitudes, by hearty 
eating, copious drinking, moderate exercise, 
intellectual work, diuretics, inhalation of oxy- 
gen, and electrical stimulation. It is decreased 
in high altitudes, by limiting the intake of fluid, 
abstinence from food, profuse [jcrspiration, and 
excessive exercise. 

The excretion varies inversely to the in- 
sensible perspiration, being increased in cold 
and diminishe<l in hot weather. As a rule, 
during the night only a quarter to a half as 
much urine is passed as during the day. This 
ratio is generally reversed in diseases of the 
heart and kidmys, in aged persons with arterio- 
sclerosis, in cacliexias, and in diabetes insipidus. 
In these conditions the amount of urine 
passed in the night may be double that ex- 
cretini in the dav. 

(B) Pathological.— The quantity of urine 
passed in pathological conditions <lepends upon 

(1) the condition of the renal ])areiichyma and 

(2) the velocity of the blood-current in the 
kidneys ; it is Ihendorc affected by general 
circulatory disturbances as well as by disease 
of the kidneys. An increase in the blootl- 
priissurc causes a corresponding rise in the 
quantity of urine passed if tlio blood-flow 
through the kidneys is not interfered with. 
Diseases of the In^art and lungs leading to 
jiaasivc congestion are associated with a dimin- 
ished excretion of urine, owing to slowing of 
the renal circulation. Jteiial diseases do not 
affect the vohiine ot the urine a])preciably 
unless both kidneys are involved, the healthy 
organ assuming vicariously the total function. 
In iullamiuatory affections of the kidneys, the 
more a(;ute the ne]»hritis the more the uniount 
of urine falls below normal, and the more 
chronic the course of tlie inllammatory changes 
the more the amount exceeds the normal. The 
quantity excreted in cases of contracted kidney 
may be as Jiigh as 12 litres (approximately 
420 oz.) a day. 

The excretion of urine is lantjtomrily dimity 
ished after auassthetics, in febrile diseases, in 
conditions associated with diarrheea and vomit- 
ing, during convulsions, colic, liajmorrhago, 
shuck, and collapse. A jmsistent decrease is 
met with in most chronic diseases, in lead 
{Kiisoning, in nielaiK'holia, and generally in 
hepatic diseases, especially catarrlial jaundice 
and chronic affections of the liver. Suppres- 
sion of urine occurs in urajmic coma, in i>oisou- 
ing by corrosive sublimate, in cholera and in 
acute peritonitis. 
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A temporarily increased excretion of urine 
is seen in hysteria, nervous excitement and 
rnioraine ; after epileptic attacks ; at the com- 
mencement of convalescence from typhoid 
fever, pneumonia and catarrhal jaundice, and 
after the reduction of dropsy. The volume of 
urine is intermitterUly increased in hydro- 
n(<phrosis. A marked permanent increase in 
the quantity of urine is characteristic of 
diabetes insipidus. An increase, varying as a 
rule with the severity of the case, is seen in 
diabetes mellitus ; but a normal, or even a 
subnormal, amount may be passed, even when 
a considerable amount of sugar is present. 
Such cases arc referred to as “ diabetes deeij)- 
iens.” Generally, the amount of urine passed 
rises with an increase in the output of sugar, 
but at a slower rate. 

Abnormal frequency of urination may occur 
with or without polyuria. The former is seen 
in nervous conditions, fright, worry, diabetes, 
and chronic interstitial nephritis. The latter 
is met with in spinal diseases affecting the 
nerve supply of the bladder, in congestive and 
inflammatory affections of the urinary tract 
and adjoining structures, and during renal 
colic. It may arise from the irritation due to 
calculi, hyjieracid urine and urethral condi- 
tions, and ill malignant or tuberculous disease 
of the genito-urinary tract. Frequency of mic- 
turition with pain occurs in diseases of the 
renal pelvis or lower urinary traef., rarely with 
diseases of the renal parenchyma. 

P. J. Cammiiicie. 

UROBILINURIA (see Urii^e, Examina- 
tion OF). 

URTICARIA. — A name conveniently ap- 
plied to an itchy eruption consisting pre- 
dominatingly of wheals or “ hives ” of the 
type produced by the sting of a nettle, from 
which the name is in fact derived. The erup- 
tion may lesulb from contact with external 
irritants, or from internal causes, and should 
be regarded as a symptom rather than a 
disease. In very young children the wheal is 
uncommon, being replaced by a papulo- 
vesicular lesion w'hich is even more itchy than 
the wheal. 

The wheal at its full development is a film 
white swelling of variable dimensions sur- 
rounded by a pink areola of in-egular shape ; 
or^narily the wheal is of moderate size, aver- 
**’6*“g diameter, but in exceptional 

cases, constituting a distinct clinical group. 


“ giant urticaria,” it may be a raised plaque 
several inches wide. The duration of individual 
wheals is always transient, but there may be re- 
currences so frequently repeated as to give the 
impression of persistence (urticaria per stans). 

The wheal is produced by a circumscribed 
inflammatory oedema of the cutis, the epidermis 
usually remaining unaffected. When the ten- 
sion is extreme the basal layers of the epidermis 
arc ruptured and vesication results. 

The distribution of the lesions varies with 
the cause, localized eruptions being the com- 
moner in cases due to external irritants, more 
generalized eruptions in cases ascribed to in- 
ternal causation. Thus the distribution may 
be very extensive or very restricted. There 
are no consistent sites of election, though it 
may perhaps be said that the trunk is more 
copiously covered in adults, the limbs in chil- 
dren. Authorities differ as to the propriety of 
including the clinical type known as angio- 
neurotic oedema (see (Edema) under the cate- 
gory of urticaria. If exclusion be made (as 1 
think it should bo) of this group, urticaria does 
not often affect mucous membranes. When the 
inflammatory oedema occurs in sites where the 
tissues are lax, as around the orbit, the lips, 
the vulva, and the prepuce, great distension 
may take place. 

Symptomatology. — The constitutional 
symptoms caused by the eruption are mainly 
summed up in the effects of the intense pru- 
ritus ; secondary pus-infections of the skin are 
common, especially in children, in whom 
scratching is more uncontrolled than in adults. 
In the latter, however, sleejflcssness and the 
fear of sleeplessness may exert a more pro- 
found disturbance, la acute attacks, rise of 
temperature has been described, but must be 
Very uncommon ; 1 have never met with it. 
The eruption usually disappears without leav- 
ing any trace, but when recurrences have been 
frequent, and the skin has been much scratched, 
a secondary pigmentation is sometimes found, 
which is to be carefully distinguished from 
urticaria pigmentosa (q.v.). In neglected chil- 
dren who have suffered deep-seated pus-infec- 
tions, scarring is not infrequent. 

Etiology. — Two sharply differentiated 
groups may be described, according as an 
external or an internal irritant is at work. 
In both groups the personal factor, the patient, 
plays an important part, individual idiosyn- 
crasies being especially notable in determining 
the degree of response to the stimulus. ** One 
man's meat is another man’s poison.” When 
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the irritant^ whether external or internal, is 
continually renewed the rash may become 
chronic, a result that is commoner with the 
internal causes, which are usually more diffi- 
cult to determine, and therefore more difficult 
to avoid. It would be impossible to compile 
a complete list of suiffi causes, which is con- 
stantly being eiiliirged. 

In the first group may be enumerated con- 
tact with a large variety of plants and minerals ; 
the bites of insects ; mechanical friction and 
injury. In the second group, food and drink 
and drugs play by far the most important part. 
It is probable that a common factor in many 
of these causes is a hyperacidity such as is 
produced by acid wines, fruits, and the pro- 
ducts of disordered metabolism. It is com- 
monly assumed that the result is a destruction 
or elimination of calcium, the “ decalcification 
urticaria of Wright. In many of these cases, 
but by no means consistently, there is a dimin- 
ished coagulability of the blood. Personally, 
I am of the opinion that there is another and 
smaller group of cases in which a pronounced 
hypoacidity exists, as revealed by the Joulie 
tests. A small minority of cases, perhaps of 
increasing frequence in these days of indis- 
criminate vaccine-therapy, is due to organic 
poisons, with which may be classed some very 
remarkable cases of midge-bite eruptions with 
severe constitutional symptoms, seen in Eng- 
land in the summer of 1020. 

Diagnosis. — Scabies, esjiccially in children, 
may bo very difficult to distinguish from the 
vesicular urticaria which, as has been stated, 
is the common type in infancy. In infantile 
scabies, if the diagnostic burrow is not demon- 
strable, the distribution on the wrists, and 
especially about the ankles, is very suggestive 
of scabies. The absence of infection is a 
contraindication of scabies. From dermatitis 
herpetiformis, urticaria is distinguished by the 
comparative paucity of wheals and by the 
mixture of lesions so characteristic of dermatitis 
herpetiformis, which will show simultaneously 
Xmpules, wheals, and vesicles, the latter being 
commonly arranged with some attcmiit at 
herpetiform grouping. If the vesicles attain 
any considerable size the diagnosis of dermatitis 
herpetiform i.s is more probable. The itching 
in the latter disease is even more terrible 
than in urticaria. Some constitutional diseases 
which are acconiiianied by intense pruritus may 
be confounded with urticaria, e.g. early stages 
of mycosis fwigoides, leukwmic prurigo, and 
prurigo of Uehra. But these arc all rare dis- 
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eases, and accompanying symptoms are in 
most cases present to differentiate them. 

Demu^raphism, — In many persons there is 
a peculiar liability to wheal-formation upon 
moderate friction of the skin, a symptom which 
has been sometimes called “ factitious urti- 
caria.” This has ])robably no relations witli 
urticaria, and, as llaricr ])oints out, the arti- 
ficial wheal is not pruritic. The significance 
of the sym 2 >tom is not at i^resent very well 
understood. 

Treatment. — From what has been said it 
will readily be inferred that it is of the first 
importance to identify the cause, if possible, 
when its removal will be the obvious step to 
take. If this is difficult to establish, one is 
obliged to resort to syinjitomatic treatment, 
and an antacid mixture combined with a vigor- 
ous purge is indicated. When this experimental 
treatment has not been successful it is, in my 
ojiinion, worth while to undertake Joulie esti- 
mations of acidity, and to be guided by the 
result as to the form of medication and the 
diet to adopt. 1 have often succeeded with 
acid mixtures (])hos})horic acid in large doses, 
3(M>0 min. of acid. phos. dil., with w'ater, thrice 
a day), in cases showing Joulie hypoacidity. 
Calcium lactate is in many hyperacid cases 
almost a specific, and should be given in full 
doses, either 1 dr. every two days or 15- 20 gr. 
thrice a day. Magnesium hydrate tablets, us 
recommended by Joulie, are very useful in 
mild hyperacidity, 15 gr., three times a day, 
being an average dose. Locally, weak tar 
lotions (liq. curb, deterg., 15 min. to the ounce), 
with or without alkaline additions, are probably 
the most effective. Ointments are as a rule 
not well borne, but I would make exception of 
a cream (crude coal tar 1-u dr., zinci oxidi G dr., 
lanolin and vaseJin 1 oz. of each) which 1 have 
used with satisfactory results, especially on 
chronic much-scratched jiatchiis. In the man- 
agement of urticarial children and sensitive 
adults it is especially imjiortant to jircvent 
scratching ; the prohibition of wool worn next 
to the skin, and the avoidance of overheated 
rooms and superfluous bedclothing, will do much 
to attain this end. p; Lkaiiam Little. 

URTICARIA PER8TAN8 {see Uutjcauia). 

URTICARIA PIQMENT08A.— A very 
rare disease, which belongs ratluir to noBVoid 
conditions than to the uilicariu group, the 
name being a misnomer, it is characterized 
by the usually slow developuicnt in early 
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childhood of an eruption of macules or nod- 
ules of a jircvailing bufE colour which may 
deepen to a walnut brown, distributed chiefly 
ui)on the trunk, remaining persistent for in- 
definite periods (contrasting thus with the true 
urticarial wheal), seldom itchy to any great 
degree, and without any prejudicial influence 
on the gcmeral health. In a small minority 
of cases the eruption has been noted at birth, 
and, again in a small minority of cases, as 
commencing after adult age. 

The diagnosis is hardly to be regarded as 
established without histological examination, 
which reveals an enormous infiltration of the 
coriiini with mast cells, and a deposit of pig- 
ment in the basal layers of the epidermis and 
sojiictimes free in the coriuin. Although the 
lesion is only moderately itchy, friction of a 
macule or nodule usually results in the speedy 
turgesc(uice and reddening, transient in dura- 
tion, of the lesion, and this clinical test is 
much relicid uj)on in the diagnosis. Recently 
a grou]) f)[ cases has been described in which 
mast cells have not been a conspicuous feature 
in sections, and diagnosis might be extremely 
difficult in siudi cases. The macular eruptions 
are easily confounded with the macular syphil- 
idc, from whi<*h, however, they are readily 
distinguished by their duration and by their 
usual incidence in childhood. The nodular 
tyjK* of urticaria ])igmentosa is often indis- 
tinguishable by clinic.al data alone from 
'j'anthonm fah'rosuin {see Xanthelasma), from 
which the nodules arc to be differentiated by 
the characteristic histology of the two condi- 
tions. 

Xo treatment is of the slightest use. 

E. Graham Litile. 

UTERINE FIBROIDS (see Uterus, New 
Growths of). 

UTERU8 AND VAQINA, MALFORMA- 
TIONS OF (sec Amenorrikea). 

UTERUS, CARCINOMA OF (sec 
Uterus, New Growths of). 

UTERUS, DISPLACEMENTS OF (see 
Pelvic Groans, Female, Displace- 
ments of). 

UTERUS, ELONGATION OF CERVIX 

OF — The cervix uteri is liable to elongation 
of its vaginal and supravaginal portions. 

Elonoation op the Vaginal Portion. — 
This is almost always a congenital deformity. 
From being scarcely recognizable it may be 


so marked as to cause presentation of the 
external os at the vulva, when this part of 
the cervix will measure as much as 4 in. It 
is usually not seen by the practitioner until 
the patient marries, when she may seek advice 
on account of painful or difficult coitus, or 
later because of sterility, of which this condi- 
tion is a cause. Occasionally it is discovered 
when making an examination for dysmenor- 
rheea. 

The diagnosis lias to be made from prolapse 
of the uterus, of the utcro-vaginal type, in 
which the uterus first prolapses into the vagina, 
on account of the low position of the external 
os. It is easily established as hypertrophic 
elongation by noticing firstly that the vault 
of the vagina is the proper distance from the 
vulva, and secondly that the cervix cannot 
be pushed up, as would be possible if its low 
position were due to a prolapse into the vagina. 
Moreover, bimanual examination reveals the 
bo^ of the uterus in its normal position. 

Treatment. — The condition calls for treat- 
ment chiefly for sterility, but small degrees of 
elongation in an unmarried woman, causing 
no symptoms, should be left alone. If there 
are symptoms referable to the abnormal length 
of the cervix, it should be amputated at the 
level of the vaginal insertion. 

Elongation op the Supravaginal Por- 
tion. — This is usually a secondary result of 
jHoIapse of the vagina in eases where at first 
the uterus is fairly firmly fixed in its normal 
jiosition. The mechanism has been closely 
debated, but it is now thought to be due to 
a |>assivc stretcliing of that jiortion of the 
cervix whore it is held up by the transveise 
cervical ligaments and that portion which is 
attached to the prolapsing vagina. The drag- 
ging downwards of the vagina thus gradually 
pulls out the supravaginal portion. Evidences 
of this arc (1) that the elongated cervix is 
much thinner than normal, and (2) that after 
the cure of the ])rt)lapse by operation a con- 
siderable contraction can follow. 

The treatment is j)art of that for the causal 
condition, prolapse. Colpo]Hirineorrhaphy, and 
often ventrosusiHjnsion (in cases of retrovcision) 
are required, but in view of the probable 
correctness of the theory of stretching, it is 
not usually necessary to amputate the cervix, 
unless the elongation is very pronounced. 

A. W. Bourne. 

UTERUS, FIBROIDS OF (see Uterus, 
New Growths of). 
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UTERUS, INVERSION OF {see Pelvic 
Organs, Female, Displacements of). 

UTERUS, NEW GROWTHS OF.— Uiorinc 
neoplasms may })e classifird thus 
Simple. 

J. Fibroids (Fibromyomata). 

2. Adenomyoma. 

Malignant. 

3. Sarcjoma of body. 

4. CWcinoma of body. 

5. Carcinoma of cervix. 

6. Sarcoma of cervix. 

1. FIBROIDS 

Etiology. — The etiology of these tumours 
is not known. Tliey are commonest between 
the ages of 25 and 45. It is stated that fibroids 
cause sterility, but it is difficult to obtain 
sound evidemee of tliis. There is evidence, on 
the otlier hand, that sterility causes fibroids. 
They are commoner in women •who have 
not borne children. It seems probable that 
there is some common factor, as yet unknown, 
which j)redisp()ses the pati(uit towards sterility 
and also to the formation of fibroids. 

Pathology.- -iSections of these tumours show 
wliorls of sjundle-shaped cells with a small 
nucleus. Tlie cells arc not striated. There is 
a very small amount of intracellular tissue, 
but a fair number of blood-vessels, and the 
general appearamuj is tliat of uterine muscle. 
This picture is best s(‘cn in “ young ” fibroids. 
Wb(in the tumour has existed for a consider- 
able time, the appearance is altered by de- 
generative changes ; tlie actual degcjicrations 
are described in detail below. 

Clinirallfjj fibroids may be — 

Subscrous, or subjHiritoneal. 

Intei’sl itial. 

Submucous. 

A combination of any two or all of these 
varieties. 

They arc usually multiple, although one may 
bc» so much larger than the others as to give 
the api)earance of a single tumour. Fibroids 
are also differentiated into two classes accord- 
ing to whether th(‘y occur in the body of the 
utl^rus or in the. cervix. 

('oRroKKAL Fibroids 

Symptomatology* — Snbperitoneal fibroids 

usually give rise to symi)toms solely from their 
size and weight. The patient may complain 
of **' indigestion,” or of increasing sluggishness 
of the bowels, not amounting to consti])ation ; 
at the same time tlicre may be a feeling of 


weight, as though the rectum had not been 
completely emptied. A history of frequency 
of micturition can often be obtained. Attacks 
may come on at intervals and last for two or 
three days ; they are probably due to the 
tumour intermittently falling forwards and 
pressing on the bladder. 

With large tumours, a feeling of weight in 
the lower abdomen is usually complained of. 
Pain is provoked wlien there is a tumour 
impacted in the pelvis, and is then located 
in the region of the sacrum. A heavy dull 
pain occurs during menstruation, due to the 
congestion of all the iw'lvic organs, in which 
the fibroid shares, and very often the ))assjigc 
of clots is accompanied by sharp ‘'contrac- 
tion” pains. 

Severe pain may be present when the 
tumour has a long pedicle, wliicJi has l)ecome 
twisted, causing strangulation of the vessels, 
or when suppuration occurs in the substance 
of the tumour. Kitlicr of these conditions 
usually conu‘s on more or Jess acut(‘ly ; indec'd, 
su])])uration is ofUm secondary to torsion. The 
violence of the pain may subside in a degree, 
but a dull aching pain is left due to the iii- 
fiammatory reaction spnviding to tlie neigh- 
bouring viscei’a, an extension which may 
terminate in a ge.neral peritonitis. 

Acule and complete torsion of the jUHlicle 
of a fibroid is one of the a])dominal oata- 
slroi)hes. Partial torsion of the pedicle is 
more common and is associated with pain duo 
to the inflammatory reaction which follows, 
giving rise to adhesions. 

Sessile subjicritoncjal fibroids, wlien tliey at- 
tain large*, size, sometjmes und(^rgo axial rota- 
tion, and in the course of this manmuvre twist 
the body of the uterus on itself. This ac(;i- 
dent, however, is rare. A fibroid which has 
undergone rotation may jiresc'iit a very pale, 
almost pearly aj)j)earance, with flakes of (;oagu- 
lated exudate on its surface. On otlier oc(*.a- 
sions it may be dark jnirple, with veins like 
straps coursing over its surface. This occurs 
wlien the twist has been sulfi(iient to occlude 
the veins, but not to occlude the artericis. 
Later, adhesions may form to tiie surrounding 
viH(!era, csi»ccialJy to the great omentum. The 
stalk, be it pedicle or uterus, is swollen and 
oudeniatous. The tumour is Jiahle to infection 
by migration from the gut, in which <*ase a 
serious catastrophe can only be averted by 
ojHjrative interference 

The degenerations descrils'd below (i>. 464) 
are accompanied by pain, especially red de- 
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generation. Calcified fibroids arc frequently therefore painful, and dysmenorrhoca accom- 
painful and tender because of the peritoneal panied by increased loss, coming on in the 
irritation they cause. Calcification usually early thirties, should always suggest a small 
takes place in pedunculated fibroids. submucous fibroid. 

Interatitial fibroids give rise to the same As this process continues, the fibroid gradu- 
symptoms as subperitoneal fibroids, in so far ally becomes squeezed by the contractions of 
as these arc due to the meclianical efFccts of the uterus, until it is no longer sessile, but 
the size of the growths. They also had to becomes stalked, a condition arising which is 

excessive loss at the menstrual periods, and dealt with under Uterus, Polyri op. 

frequently to a shortening of the menstrual When a larger fibroid, attached to the uterus 
cycle and delay in th(*, onset of tlie climacteric, by a broad firm baFe, comes to project into 
Thus a patient may give the history that her the uterine ca'inty, it is not infrequently gripped 
})eriods used to occur at twenty-eight days’ by the uterus in an attempt to extrude it. 
intervals and that the loss lasted for four or five Such attempts may not be suciccssful in draw- 
days, but that, lately, the jieriods have been ing out a thin pedicle, or stalk, but may have 
occurring at shorter intervals— say every three the effect of dragging down the fundus with 
weeks, and that the loss has lasted for eight or the fibroid and so inverting the uterus. This 
nine days aiid been more profuse. At the same is fraught with very serious risks for the patient, 
time there is often dysmenorrhoca, due to the as tlie tumour is very liable to septic irdection, 
clotting of the “ loss ” and to the forcing of the which converts the whole mass into a slough, 
clots through the cervix. The increas(*d loss with all the associated symptoms of septic 
is ex))lained by the gre^iter size of the cavity absorption, and increases the risk of operative 
of the uterus and by changes which occ.ur in measures. 

the endometrium (sae b(^low), and also probably Chmgva in the cmlometrium occurring in asso- 
by a mechanical cffc(’t — the tumour preventing ciation unth interstitial or submucous fibroids , — 
the normal contractions of i.he uterine muscle Xlie endometrium covering a fibroid, whether 
from taking place. The shortening of the submucous or interatitial, undergoes prolifcra- 
cycle can only be exjihiined by congestion of tion and increased vascularization. Although 
all the jiclvic organs, duo to the increased fibroids themselves are not highly vascular 
blood supply called forth by the requirements tumours, their capsule is always liberally sup- 
of the tumour. Although fibroids themselves p]icd with large blood-vessels, and it is probable 
are not very vascular tumours, there is a very fJiat this increased vascularity of the capsule 
rich blood supply to the cajisule, and it is is one of the primary causes of the changes 
usual to find an art, cry larger than the normal in the luidometriuni. Tlie other factor is 
uterine artery running up to the tumour and adema, due partly to pressure^. In the normal 
a largo plexus of dilated veins draining the uterus the endometrium measures l b 2 mm. 
blood away. It is obvious tliat all the vessels in thickness ; that covering a fibroid may be 
sujqilying the uterus, including the ovarian as much as a centimetre, 
arteries, must be affected by this call for a Microscopically, the epithelium remains much 
more liberal blood sujiply, and the increased the same. The surface cells retain their cilia, 
vascularity of the ovaries would naturally stiniu- but the mouths of the glands are more widely 
late them and so shorten the menstrual cycle, separated and are slightly dilated. In the 
A submucous fibroid calls attention to its deeper layers the glands themselves are seen 
existence by bleeding before it becomes large to be enlarged and proliferated, 
enough to produce mechanical effects; one 

no larger than a cherry may produce very Fibroids of the Uterine Lioaments 
severe menorrhagia. Fibroid tumours also grow in the muscle 

Another train of symptoms is caused by the contained in the uterine ligaments, the chief 
uterus regarding it as a foreign body, and of which arc th(» round ligaments, the broad 
increasing its jieriodic contractions in an effort ligaments, and the cervico-pelvic ligaments, 
to expel it. They are indistinguishable from subperitoneal 

During normal menstruation the uterus con- fibroids until exposed at operation, 
tracts to expel the menstrual flow and also 

to close the vesst»ls and prevent undue loss of Cervical Fibroids 

blood. When a foreign body is ])resent these By a distinction which is clinical and not 

contractions become much more forcible, and pathological, a fibroid growing in that portion 
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of the uterus below the level of the internal os 
is kno^Ti as a “ cervical fibroid.” The etiology 
and pathology arc identical with those of 
fibroids of tlio body. 

Cervical fibroids luay be single or multiple 
and may or may not be accompanied by 
fibroids of the body ; in the majority of cases 
they are single. 

Spherical in shape at first, as they grow they 
reach the sides of the bony pelvis, which re- 
strict their expansion laterally so that they 
tend to become elongated or oval. As growth 
proceeds further they mould themselves to 
tlie shape of the 2)elvis, and occasionally have 
a shallow depressed groove on the posterior 
surface where they are in contact with tlie 
rectum. 

Like fibroids of the body, they may be sub- 
mucous, intramural, or siibperitoncal. They 
may bo situated anteriorly or i)osteriorly or 
laterally. When anterior they may imsh th<ur 
way ui>waids between the uterus and the 
bladder and so come, to lie outside the 2)elvi8 
altogether, in whicli case they retain tlieir 
spherical shape. Very rarely tliey liave been 
removed from tJiis situation without openhig 
the peritoiujal cavity. WJnm a fibroid grows 
in the otluir situations, the c(*.rvix te.nds to be 
elongated and stretched out over the surface 
of the tumour, while the body of the uterus 
is pushed iij) into the abdomen, and is jierched 
on to]) of it. Jiy abdominul i)ali)ation the 
corpus uteri may be felt as a knob on the 
summit of the tumour. 

Symptomatology* — The mabi syrnj)tojns 
are increase in the jrieiistrual loss and a feeling 
of discomfort in tlie lower abdomen. The 
menorrljagia is not so great, and, indeed, 
may be absent, as the tumour may grow to 
a large size without materially increasing the 
area from whicli the menstrual flow arises. 

P(*rha])S the most t.yjiical symj^toiiLS of these 
tumours are their effects u2)on micturition. 
The bladder is drawn up into the abdomen 
as the tumour rises, and the urethra becomes 
Icngtheiu'd, so that the bladder may become 
an cntirc‘ly abdominal organ. At the same 
time it is stretched out laterally, especially at 
its base, and its contractions are mechanically 
interfered witli. 

Wlien the tumour grows suflieiently to fill 
the pelvis it becomes impacted between tlie 
promontory of the sacrum and the symphysis 
pubis and, by causing direct pressure upon 
the urethra, leads to increasing diffic.uliy in 
micturition, which, if not relieved, will go on 


to complete obstruction of the urethra and 
retention of urine. In such a condition the 
utmost care must be oxcTciscd in passing a 
catheter. One made of rubber is preferable, 
for a glass one may easily be broken by the 
pressure of the tumour, t he broken end being 
left in the bladder. 

Chronic constipation is a freque.nt aeeom- 
pauiment of cervical fibroids, and is due to 
the pressure on the rectum. Complete in- 
testinal obstruction doe.s not occur, as there 
is more room at the sides of the jiromontory 
and in the hollow of the sacrum. 

On abdomiiial pal]>Jition tlie tumour can 
usually be f(*lt low dow n, but a cervical fibroid 
as big us an orange in the ^lostcrior wall of the 
cervix may be completely within the cavity 
of the pelvis and may escajie detection ab- 
dominally. 

Yaginally the conditioiLs dilTer with the 
various situations in w'hicli the tumour may 
arise. Submucous cervical fibroids grow into 
the lumen of the cervical canal and ex])and 
the cervix uniformly. On examination, the 
vault of the vagina is found to be occujiied by 
a Tournhsl tumour. There is no nipple-liko 
projection of the c(*.rvix, but the external os 
is recognized as a ditn}>le on the surface, and 
around it are thin edges representing the ex- 
lianded ccrvi(;al walls. 

The size of the os varies ; in most cases 
it is small, but if the tumour arisi^s very low 
down, or, if it has comiiK'nced to become 
polyi)oid, the os may be dilated to quite a 
considerable (h^gree. 

When dilated it becomes crescentic in out 
line and thus provides a feature by which this 
condition can be distinguished from a fibroid 
polyp. On examining a fibroid polyp the thin 
edge of the os can be felt completely encircling 
the tumour, and a sound, or probe, can be 
})assed all round the tumour. With a sub- 
mucous cervical fibroid the probe can only be 
passed part of the way round, as the base of 
the tumour is attached to the cervical canal 
at one side. 

Cervical fibroids growing on the anterior 
surface of the cervix may not jiroject into the 
vagina at all, but may grow upwards between 
the uterus and the bladder and rise above 
the brim of the jielvis. TJie cervix, whicJi is 
normal in shapes is then found to be jiushed 
backwards, and tlie rounded tumour can 
be easily felt bimanually in front of the 
uterus. 

Interstitial fibroids arising in the portio 
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va^'nalis of the cervix project into the vagina 
below the cervix. They appear very like a 
jjolyj) on a thick stalk. On careful examina- 
tion, liowever, the stalk can bo distinguished 
as being the cervix itself, and as not coming 
through the cervix. The os can be felt on 
one side of the “ stalk,” while on the other 
side the stalk is continuous with the vault 
of tJie vagina ; these signs, taken together, 
make it clear tliat the tumour is growing in 
the c(»rvix and not jjrojecting through it. 

Such a tumour may become infected with 
septic organisms ; the synij)toms arc identical 
with those of a sloughing fibroid polyp {see 
p. 477). 

Fibroids growing in the walls of the supra- 
vaginal })ortion of tlie cervix at the sides or 
posteriorly distort tiie iiUirus more than any 
other variety. The (tervical canal, normally 
about 1 in. long, may lie stretched out over 
the tumour to a length of d or 8 in. The 
vaginal jiortion of the cervix is short-ened and 
jiartially taken u]) in tln^ jirocess and ai>])ear8 
as a dim|)le with slightly raised edges. Im- 
mediate.! y above this is the globular mass of 
the tumour, occupying the wiiolo vault of the 
vagina. 

This condition of the cervix and os is a very 
us<dul ])oint in diagnosis. It distinguishes a 
cervical fibroid from a sub])eriton<*al fibroid 
impacted in the pouch of Douglas, for though 
in the latter the vault of the vagina is also 
filled with a globular tumour, the cervix is 
drawn U])wards and forwards and cojiics to lie 
iMdiind the symphysis jmbis. 

The dimple-like os is diagnostic of a cervical 
fibroid. 

SubiKTitoneal fibroids growing from the ]»os- 
terior wall of the cervix may attain a consider- 
able size without distorting the cervix. They 
e.Kteiid into tlu' juuich of Dougins and fill the 
cavity of the pelvis. TJie cervix is pushed 
forward towards the sym|)liysis jmbis. 

It is not always possible to distinguish these 
tumours from subperitoneal corjioreul fibroids 
in the jmiicli of Douglas. Indeed, as the 
])osterior surface of tin* cervix is continuous 
j>eriton(*ally witli the jmsterior surface of the 
body of tJie uterus, the actual distinction be- 
tween tlie two is arbitrary. 

Dkcjknkkations of Fibroids 

Red degeneration, or necrobiosis, as it is 

called, is a degeneration jjeculiar to these 
tumours. Tiiougli usually associated with 
preguaucy, it may occur a^iart from it. 


A softening of the tumour takes place and 
is accompanied by a change of colour from 
pale yellowish-pink to a deep purplish-red. 
This colour change commences in patches and 
spreads rapidly through the whole tumour; 
it is due to a breaking down of blood-cells 
together with a lysis of the cells of the tissue 
proper of the tumour and a diffusion of blood 
pigment throughout the softened mass. 

ITie etiology of this change is still obscure. 
Investigation shows that in some cases micro- 
organisms exist, but in many they do not. 
It is now generally accepted that the micro- 
organisms are secondary to the change and 
not the cause of it. It is important to remem- 
ber the ease with which micro-organisms invade 
these tumours. 

Kc d degeneration may take place either 
during j)regnancy or during the jmerperium, 
and one or more of tlie tumours jiresent may 
or may not be affected by this peculiar change. 
It is usually accompanied by a rise of tempera- 
ture, esi)ecially during the jmerperium. The 
fi))roid or fibroids aflccled are jiainful and arc 
extremely tender to the touch. 

Calcification not infrequently occurs in sub- 
jjoritoneal fibromyomata after the menopause ; 
the long«‘r they reiJiain- i.e. the older the 
patient- the more likely is this to happen. It 
has b(Km looked upon as Nature’s cure for 
the tumour, but this tlieory is not a good one, 
as most of the symptoms renuiin, and other 
])ossib](i accidents may take place, due to the 
altered consistency of the tumour. 

I’he deposit of lime salts takes place gradu- 
ally and })rogrcsscs, so that in time the whole 
tumour may be converted into a solid mass 
of lime salts the “ w'omb stones ” of the old 
writers. 8j)ecimeiis exist in most museums of 
fibromyomata which liave become calcified, 
and in w'}ii(*h all the soft tissue has been 
absorbed so that a d<*licate framework of 
clialky material is left. 

Obviously, such a tunu)ur will produce all 
the symj)toms of its softer precursor aggravated 
])y the hardness of the growlh. Calcified 
fibroids frequently give rise to a good deal of 
j ain and are tender to the touch. 

At I lie same time, the j)atient has to run 
certain additional risks. Cases have been re- 
jorted in which an elderly woman has had a 
fall which, although not very violent, has pro- 
duced symptoms of the greatest severity — so 
severe, in fact, as to w^arrant immediate opera- 
tive interference. At operation, or autopsy, it 
has been discovered that the bowel has been 
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ruptured by being caught between the calcified 
fibroid and the anterior abdominal wall. 

Large veins on the surface of the tumour may 
be nipturod in a similar way, causing severe 
internal hasmorrhage. 

Mucoid degeneration. -In this condition the 
tumour contains areas of varying size, which 
present the appearance of glistening trans- 
parent islets of mucus. The islets may be 
quite small or may be so large as to occaipy 
the whole of the tumour. Tlie material is 
semi-solid and consists of liquefied debris of 
the original spindle-shaped cells. The degree 
to which this degeneration progresses varies 
from a few islets the size of a pea or less to 
the. conversion of the whole tumour into a 
thin-walled sac. containing gelatinous fluid. 1 o 
these advanced cases the term '' cystic degener- 
ation ” is often applied. 

Mucoid degeneration sometimes assumes a 
more generalized form. The fibres themselves 
undergo a degeneration, the cell-protojjlasin 
becoming cloudy and the outline of the nucleus 
indistiiK't. The connective-tissue cells are in- 
creased in amount, and more fibrous tissue is 
formed. 

The whole tumour is affected by this change 
and is adenmtous. 

Hyalin degeneration.-- The cut surface of 
the tumour jjrescnts a grey or greyish-pink 
appearance and the tumour is avascular but 
firm. The cells retain their outline to some 
extent, arc clear, and do not readily take, uj) 
the usual stains. 

Neevoid degeneration. — A ])ortion or the 
whole of a fibroid is sometimes found to liave 
become a soft, friable, dark purple mass, some- 
what resembling a j)Iacental site. The eai)sule 
of the tumour is full of large l)lood sinuses. 

FiimoTDs coMrLK^ATiNG Pkegnancy and 

JjAJJOUU 

Although fibroids are usually associated with 
sterility, cases often occur in which they 
complicate pregnancy. 

The special liability of fibroids associated 
with pregnancy to undergo red degeneration 
holds good for any fibroid, W'hether it be cor- 
poreal or cervical, submucous, interstitial, or 
subperiton<*al. A fibroid so degenerated is 
prone to invasion by septic micro-organisms, 
wliicli may migrate from the bowel, or may 
infect the tumour during or after parturition, 
whether the patient aborts during the early 
months or goes to term, and a most serious 
form of septicajmia may result. 

111—2 E 4( 


GROWTHS OF 

Infection is, tliereforo, a definite danger to 
a woman who has become pregnant when she 
has fibroids, for though she may go to term 
without any pronounced syni])toiiis, and labour 
may be got through without any mechanical 
obstruction, the risk is still present in the 
Xmerperiuni. 

The extent to which fibroids affect pregnancy 
and labour varies between \inde. limits accord- 
ing to their number, size, and situation. One 
or two small fibroids situated in the upper 
])ole of tlie. uterus will cause no meclianical 
interference with jin^gnancy or labour, and 
provided the j)ati(‘ut escapes some unusual 
complication, the j>regnanc-y may terminate 
in the birth of a living full-1 <*rm cliild, followed 
by a normal ]mer peri urn. 

On tlie other hand, a mass of large fibroids 
oerupying the substance of the uterus does 
not allow tlie uterus to exfiaiid to accommodate 
the growing firtiis. When the limit of ex- 
pansion is reached abortion takes ])Iace and 
brings with it great risk of j)ost-j)artuni liromor- 
rhage, as the uterus is unable to contract 
owing to the mcu'lianiiad ciffect of tlie fibroids 
in its wall. The Jiromorrhage nuiy be very 
severe and is not easily controlled by tho 
ordinary methods. Fibroids in these circum- 
stances arc particularly liable to se.j>tic infec- 
tion of a virulent nature, which frecpiently 
ends fatally. 

When the uterus contains fibroids of such 
a size that it can just b'‘ ac(*ommodated in 
the cavity of the pelvis, it is obvious that tho 
rapid enhirgeiuent due to ])regrianc‘.y will causo 
impaction under the promontory of the sacrum. 
When this occurs, the patient, who has missed 
two or three periods, is seized with a violent 
pain in tho abdomen and is unalile to pu.ss 
urine. The pelvis is filled with a mass which 
is fixed. The full bladder obsc.un;s abdominal 
])alpation, and the condition is easily confused 
with retroverted gravid uterus. 'J'he position 
and direction «>f the cervix may or may not 
serve to distinguish between them. 

The greatest care must be exercised in pass- 
ing a catheter, as not only does the tumour 
])ress firmly on the ure.thra, but it is also 
])robable that the course* of th<j urethra is d’s- 
torted ; it is not difficult to injure this struc- 
ture, and thus further complicate an already 
compl icated c.ondi ti on. 

If the bladder be em[)ti(*d and tho case bo 
one merely of r(?trovert(*d gravid uterus, no 
tumour will be hdt in the abdomen, but if 
the condition be due to incarceration of a 
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pregnant iibroid uterus a tumour will remain 
palpable from the abdomen after the bladder 
Las been emptied. 

Attempts may be made, using the utmost 
gentleness, to push the tumour out of the 
])elvis ; if this can be accomplished the reten- 
tion will be relieved for the moment, but the 
right course in these cases is to operate. 

A })edunculated subserous fibroid may cause 
no symptoins during pregnancy. If it becomes 
degenerated, or infected by septic organisms, 
it will give rise to jiain, tenderness, and fever. 
The symptoms ])roducod may indicate surgical 
interference, or may subside with rest and 
g(;n(;ral treatment. 

A fibroid of this type may call attention to 
its existence ly getting into the pouch of 
Douglas l)elow the pregnant uterus. During 
jiregnancy it may give rise to pain or a feeling 
of weight or discomfort in the lower abdomen, 
and it can easily be recognized during the 
loutinc vaginal examination of the pregnant 
woman. A fibroid in tbls situation will offer 
an insu])erable barrier to delivery of the 
child per vias naturoles. When, therefore, the 
filiroid is not discovered until labour com- 
Jiiences, operative interference is the only 
hojie. Caesarean section, with myomectomy or 
Jiy si erect oiny, is called for. 

A c(»rvic<al fibroid will give rise to a train 
of t‘V(‘nts very similar to the jiedunculated 
Iibroid in the jiouch of Douglas. Symptoms 
only aj)])'^ar during jiregnancy if d<*generation, 
infect ioji, or impaction takes jilace. 

Small cervical iibroids may soften sufficiently 
during iiregnancy to permit delivery, but a 
cervical fibroid as large as a man's fist will 
offer an iiisu]»erable obstruction. 

The p*eat dangers with submucous fibroids 
jukI pregnancy are (1) that they are more 
liable than otJiers to become the seat of de- 
generation ; (2) that they may be the cause of 
severe post-purtum hannorrhage, as the uterus 
is prevented from contracting properly by the 
])resence of the tumour in it^i cavity; and (3) 
that they are specially liable to become in- 
fected during the pucrperiuin, and so give rise 
to a very severe form of sepsis. 

I )j.A GNOSIS OF Fibroids 

The most characteristic symjitom is menor- 
rhagia. It is important to pay attention 
to this sym})toin, as the normal loss for in- 
dividual jmtionts differs. With fibroids w^e 
expect to find that the loss is greater than it 
used to be and is increasing. Kot only is the 


loss greater at the time, but the duration of 
the loss is longer. 

As mentioned above, the cycle is shortened 
so that the menses, instead of commencing 
every twenty-eight days, come on at intervals 
of twenty-one or even fourteen days. In severe 
cases the lengthening of the duration and the 
shortening of the cycle may lead to almost 
continual loss. 

Fibroids prolong menstrual life and delay 
the onset of the menopause. Instead of this 
coming on between the forty-second and forty- 
eighth year, it may be delayed until well into 
the fifties. 

On abdominal examination a firm tumour is 
felt rising out of the pelvis. It is usually of 
irregular shape, being made up of a series of 
rounded tumours conglomerated together ; but 
if there is a single large fibroid the outline may 
be quite smooth and regular. 

Usually the mass has limited mobility. If 
very large and filling tlie pelvis, it may be so 
moulded to the pelvic cavity that it is im- 
movable and gives the appearance of being 
fixed to the wall of the pelvis itself. On the 
other hand, a considerable degree of mobility 
is obtainable with a pedunculated subperitoneaJ 
fibroid with a long pedicle. 

Fluctuation is only present on the rare occa- 
sions when cystic degeneration has j^roeceded 
to an advanced degree ; as a rule there is no 
sense of fluctuation. The tumour does not 
give rise to pain and is not tender on palpation 
except when red degeneration or inflammatory 
changes in the peritoneum and surrounding 
viscera are in process. 

Fibroids do not lead to the presence of free 
fluid in the peritoneal cavity. It is unusual 
to find intestine in front of them, especially 
when they arc of large size ; hence they are 
usually dull on percussion. 

In a thin jiaticnt with a large fibroid the 
outline is frequently visible through the 
abdominal wall. 

On vaginal examination the cervix is more 
or less pushed down into the jielvis ; it is not 
infrequently asymmetrical, and may be pushed 
right to one side. 

A mass of greater or less extent may be found 
filling up the posterior fornix. There is no 
bleeding on examination. 

On bimanual examination the mass in the 
abdomen is found to be one with the mass in 
tlic {)clvis. Movement of the abdominal mass 
either up and down, or from side to side, 
transmits the same movement to the cervix. 
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In patients with a rigid abdominal wall it 
is frequently difficult definitely to move the 
abdominal tumour. When this is the case, 
by placing one finger in the vagina on the cervix, 
and with the other hand giving a scries oi 
short sharp impu^s to the abdominal wall, 
commencing well above the umbilicus and 
gradually approaching the symphysis pubis, it 
will be found that, at a certain point, corre- 
sponding to the upper border of the tumour, 
the impulse is transmitted to the finger on the 
cervix. This transmitted impulse is of great 
value in difficult cases. 

Further examination must be conducted with 
a view to ascertaining whether the body of the 
uterus can be made out separately from the 
rest of the tumour. 

With the index finger of the right hand in 
the vagina the left hand explores the region 
of the lower abdomen just above the symphysis 
pubis. If anything corresponding to the size 
of the body of the normal uterus is f<;lt, efforts 
should be made to move it sejiarately and to 
ascertain if tliis movement is transmitted to the 
cervix. If the movement is not so transmitted it 
is probable that the tumour felt is a small sub- 
peritoneal fibroid on the anterior wall of the 
uterus. 

In most cases the differential diagnosis 

juesents no great difficulties. Whv.n we obtain 
the typical history of increasing loss at the 
])criods and coupled W'ith this there is a hard 
irregular swelling in the abdomen, a swelling 
which is continuous with tlie cervix, the diag- 
nosis may be very easy. 

It is the atyj)ical cases which give rise to 
difficulty, and when such a case is comj)licated 
by a wilfully incorrect history on the part of 
the patient the difficulties may be increased. 

Fibroids may have to be distinguished 
from — 

(1) Pregnancy, normal and abnormal. 

(2) Enlargements of the uterus due to 

other causes, e.g. malignant disease 
of the body, subinvolution, fibrosis 
uteri, pyoinetra, adenoma, and rare 
conditions such as liydatid cysts. 

(3) Ovarian cysts, particularly malignant 

ovarian cysts. 

(4) Solid ovarian tumours. 

(5) A tubal or tubo-ovarian mass. 

The pregnant uterus . — Usually there is no 
difficulty in the differential diagnosis between 
a uterus enlarged by fibroids and one enlarged 
by pregnancy, but when most of the usual 
symptoms of cither arc absent, or the symptoms 


are misleading, the difficulties may be great. 
In such cases it is only by a very careful 
examination, repeated if necessary at intervals, 
and by paying careful attention to trivial 
details, that a correct diagnosis can bo reached. 
Always remember that time will clear up all 
doubts as to a pregnancy. 

Another point to bejir in mind is the char- 
acter of onset and the deration of the symptoms. 
Ill })regnancy the symjrtoms arc more or less 
sudden in onset, the total duration is less than 
a year, and the rate of growth of the abdominal 
tumour is uniform and rapid. 

Fibroids are much more insidious in onset, 
the rate of growth is much slower, and the 
symptoms are usually progressive. The mis- 
take is only likely to occur before the end of 
the twentieth week of gestation, as after this 
period the signs of i)regnancy become unmis- 
takable. Pallottcment is never obtained with 
a fibroid. If the f(eial heart is audible the 
case is one of pregnancy, but it must be re- 
membered that absence of the foetal heart- 
sounds in a swelling as large as a twenty-four 
weeks* gestation does not eliminate a diagnosis 
of pregnancy ; it is only when heard that it 
is of definite significance, its abscuice nutans 
nothing. 

On very rare o(u^asions fibroids are accom- 
panied by amcnorrlioja. I'Ikj condition will 
invariably be confused with ])regnancy until 
time shows that th<^ tumour is not increasing 
in size at the normal rate. A woman who is 
pregnant and wislies to conceal the fact may 
give a false history of bleeding and omit all 
concurrent symptoms. 

Again, there, are cases in w'hi(;h j)regnancy 
does not give rise to amenorrh(ea for the first 
few months or, still more confusing, in which 
jiregmincy threatens to abort at intervals of 
about three weeks and gives rise to profuse 
loss and none of the usual syinj)toms of 
gestation ; this rare luemorrhagic form of preg- 
nancy is exceedingly difficult to distinguish 
from fibroids until the f (otal heart can be heard. 

In this case there appears to be menorrhagia 
accompanied by enlargement of the uterus - 
a combination which is typical of fibroids. 
Careful examination will usually arouse some, 
suspicion, and it is a wise i)rocceding always 
to note the condition of the breasts, jiarticu- 
larly the ni])ples and anjola. liiscoloration of 
the vagina and blueing of the labia minora 
arc subsidiary signs which may be, of gre^t 
value. The presence or absence of a history of 
morning sickness is very unreliable either way. 
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Wlien any suBpicion of pregnancy ib present 
that cannot be cleared up quite satisfactorily 
on one examination it is well to sec the patient 
again and observe the rate of growth. An 
enlargement of the uterus accompanied by a 
very short history of bleeding in a woman of 
child-bearing age should always excite suspicion 
of pregnancy. 

Aimonnai jtrpgnancy may be still more con- 
fusing. 

Pregnancy in one horn of a bicornuate uterus 
may be accompanied l)y menorrhagia from the 
other horn and gives rise to a misleading train 
of symptoms. The uterus is enlarged and 
irregular in outline, and there is no amcnor- 
rhfca ; in fact it is likely that the loss will 
be greater than normal owing to the increased 
blood Bui))>ly in which the unimjirognated and 
menstrual ing half of tlie uterus shares. ]n 
such a case, liap])ily rare, we have to rely on 
the otluir signs of ])regnancy, ])articularly the 
softening of the cervix. Th<^ bulk of the tumour 
may fe(*l cystic and of a consistency which 
suggests ])r<‘gnancy rather than a fibroid. The 
short duration of the symjUoms is an inijiortant 
guide, as after the fifth month, if the case be 
one of jiregnancy, it will be more obvious. 

Tubal gestation usually gives rise to bleeding 
at intervals, and the mass formed may be fixed 
t o t he ut crus. 'J'he shoii- duration of tluj symp- 
tonis, together with the severity of other 
symptoms, will always jiiit one on the right 
track, 'file general symj»toms of jiregnancy 
are usually well marked in extra-uterine gesta- 
tion; morning sickness is exaggerated. It is 
usual for at least one ju'iiod to be missed before 
the bleeding begins, and breast, changes are 
usually quite detinite. On examination the 
mass can be felt to be behind the uterus rather 
than jiart of it, and is tender to the touch, 
and much softer than a fibroid. 

A still more diJliciilt case is when a hirma- 
ttiina formed by an extra-uterine gestation has 
l.cdi jnesent in the ]’elvis for some months. 
The tenderness has gone and the clot lias 
become organized and is therefore of firmer 
consist eiii’e. 

Oases of this sort, may be impossible to dis- 
tinguish from fibroids unless a history of 
aiuenorrhma at tlie commencement of the 
syiiqitonis can be ohtniiud. 

Introverted gravid vtvrus.- The sliort. dura- 
tion of Bynqitoms and tlie initial amenorrheea, 
togetlier with prominent bladder symptoms, 
serve to distinguish a ret reverted gravid uterus 
from a fibroid. The initial ainenorrhaa is a 


most valuable guide. The bleeding is not like 
the bleeding of a fibroid ; the periods have 
been normal until two or three are missed, 
then there may be the flooding of a threat- 
ened miscarriage, but the bleeding is not of 
the regular increasing variety associated with 
fibroids. 

On examination, the position of the cervix 
and the presence of the soft semi-cystic swell- 
ing in the pouc.h of Douglas should offer no 
difficulties in differential diagnosis. 

Carneons mole . — ^A carncous mole may pre- 
sent features almost indistinguishable from a 
fibroid, especially if one cannot obtain a his- 
tory of the original pregnancy. 

MHien the history is that the patient thought 
she was pr(‘gnant for four or five months and 
then the j)r«‘gnancy seemed to stop, tlie breasts 
shrank, and the jicriods started without any 
foetus being passed, and that for tlie last 
throe or four months the jicriods have been 
irregular, with jierhaps some sanious discharge 
in b(‘tweon ; and when oil examination a uni- 
formly enlarged uterus is found, the presence 
of a mole should always be suspected. Put 
when no such history is given, either because 
the patient was unaware she was pregnant, 
or because slio wishes to conceal the fact, we 
are faced with a jiatient who complains of 
excessive loss and on examination we find an 
enlarged uterus ; tliere are no signs of jireg- 
naiiey in the cervix, breasts, etc. The tumour 
does not increase in size if it is left for a month 
and examined again, so that our sheet anchor 
for normal pregnancy is lost. 

Husjiicion may Ijc aroused by the presence of 
an oilensive diseJiarge, especially if this contain 
bloodclot or altered blood. The short history 
may put one on the track, and, if susjiicion is 
aroused, an exjiloration of the cavity of the 
uterus will give valuable information as to the 
true nature of the condition. 

Adenoma of the uterus . — A circumscribed 
adenomatous growth occurs in the uterus, 
^\ hieli may attain considerable size. The symp- 
t<»ms and jihysical signs are identical ivith 
those of submucous fibroids. They may be 
suspected after removal but can only be diag- 
nosed mi cr oscopicul 1 y . 

Other enlargements of the uterus — Malignant 
disease of tlie body, as a rule, does not give 
rise to suflieient enlargement of the uterus to 
be confused with fibroids. There are, however, 
two rare forms of carcinoma of the body which 
cause considerable enlargement. One is the 
diffuse form in which there is great thickening 
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of the whole mucous membrane ; whilst in 
the other there is a patch of carcinoma in the 
interior of the uterus, and the whole of the 
peritoneal surface is studded with rounded 
elevations, which have the appearance of 
multiple small fibroids, though in reality they 
are secondary growths. In malignant disease 
the bleeding is irregular and docs not neces- 
sarily bear any relation to the periods. 

Pyomeira is accom])anied by amenorrho'n. 
unless there is coincident malignant growth, 
and a jmrulent discharge is usually present. 
In subinvolutioH the history of the recent preg- 
nancy and the uniform enlargement of the body 
together with its sJiglit degree will rarely be 
confused witli fibroids, except j)erliaps wnth 
small ones which arc submucous, in which case 
the same treatment Avill be suitable as for 
fibroids. 

Fibrosis uteri — Fibrosis of the uterus is met 
with in two forms, (i) The acute inflaimiiatory 
form following a gonococcal infection, in whicli 
there is a small t(‘nd<ir uterus that bleeds 
excessively at the monthly jieriods. The 
uterus is not enlarged, but the condition may 
be mistaken for a small submucous fibroid if 
the history of the recent inflammatory disease 
be overlooked, (ii) The chronic form, occur- 
ring chiefly in multiparous women in the late 
tliirties or early forties. The ute/us is defin- 
itely enlarged and flabby ; it is not tender. 
The bleeding may bo so severe as to be almost 
continuous, and may cause an intense anannia. 
This condition can only be distinguished from 
submucous fibroids by dilating the cervix and 
curetting tlie cavity of the uterus, when 
fibroids if jiresent will become ajiparent. Jn 
many cases the diflereiitiatiou presents tlie 
greatest difficulties. 

Ovarian cysts may be so tense as to be mis- 
taken for a solid tumour. When this is the. 
cas(», and more esjicciaJly when tJie tumour 
is adherent to the uterus either from inflamma- 
tion or from malignancy, the diilcreutiatiou is 
wellnigh impossible. 

Such a tumour may be accoinjiaiiied by 
menorrhagia ; the inflammatory reaction of the 
tissues to which the uterus is adherent causes 
congestion, and the congested uterus bleeds 
more easily and more freely. On a})dominal 
e.xamination a firm irregular tumour is felt 
and the uterus cannot be distinguished separ- 
ately. Vaginally, there is an irregular mass 
filling the ])elvis- a mass which is cither 
fixed or, if slightly movable, moves the uterus 
with it. 


Ascites is so very rarely found with fibroids 
that its association with a tumour in the pelvis 
always strongly indicates a malignant growth, 
most probably in the ovaries. 

Solid ovarUin iumoms arc nearly always con- 
fused with a subperitoneal fibroid. 

Tumours of the ovary in general are. asso- 
ciated with scanty periods, so that as a rule 
the history do(»s not lead one to suspect a 
fibroid, (ivarian fibromas usually occur at 
from 18 to 30 velars, rather an earlier age than 
is usual with fibroids. On examination one is 
struck by the hardness of the tumour. It is 
freely movable and does not move the uterus. 
Ovarian tumours tend to lift the uterus out 
of the i)elviR, so that, on vaginal examination, 
the cervix is high up and can only be reached 
with difficulty. Ut<»rine fibroids, on the other 
hand, de|)ress the uterus into the pelvis. 

Tulml disease , — ^An inflammatory tubal mass 
in Douglas's ]) 0 uch may cause menorrhagia 
frojii a congestion of all the jielvic organs, 
iiK'liiding the uterus. 'J'his condition may be 
of fairly long duration, so* that the symptoms 
resemble those of fibroids to a considerabhj 
degree. In salpingitis, howTver, pain is a 
sym2»tom i‘Specially in tlie early and acute 
stage, and the liistory that the menorrhagia 
started after an attack of abdominal pain is 
more likely to suggest tubal . dise,ase than 
fibroids. On aldoniinal «‘xa mi nation it is rare 
for a tumour to be felt in tubal dis(‘ase ; there 
is a feeling of re.sistancc‘, but no delinite tumour 
can be ])al))ated. I’h(»re is also a certain amoiint 
of tenderness varying with the duration and 
acuteiK'ss of the dis(*ase. 

On vaginal examination a mass is felt which 
is adherent to the uterus. Jlerc agaiji t«mder- 
ness is iircsent. 

The inflammatory tubal nuiss is always 
fixed to the surrounding i)ai*ts, and therefore 
more or less immovable in the jielvis. A 
fibroid may be immovable owing to its filling 
the fielvis and becoming imijacted under the 
2 )roniontory of the sacrum. 

Bimanual examination will distinguish be- 
tween the two, as a fibroid, to become ini- 
jjact<;d, must have attained a diameter of at 
least four inches. Fibroids are sjiherical, un- 
less grow'th in onci direction is 

imjK'ded, so that it is obvious that it will have 
a longitudinal axis which is as great as or 
greater than its anti^ior 2 *osterior axis. The 
mass formed in tubal disease rarely reaches 
such dimensions, and cannot be felt on abdom- 
inal exce 2 )t us a diffuse resistance 
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due to the matting of the intestines on its 
upper surface, whereas a fibroid is felt as a 
deftnite tumour. The tubal mass can be felt 
much more distinctly from the vagina. 

A fixed mass which, on bimanual examina- 
tion, does not a])peaT as a tumour of quite a 
large size is more likely to be inflammatory 
than an inqiactcd fibroid. 

I'ubal disease gives rise to a mass that can 
ho made out to be posterior to the uterus, but 
this docs not distinguish it from a fibroid on 
the posterior wall. 

Treatment op Fibroids 

In deciding on the treatment of fibroids 
many factors must be taken into ae>count and 
eaeli case judged on its merits. The ideal treat- 
ment for any disease is its complete eradica- 
tion ; fibroids can only be got rid of by means 
of a surgi(‘al o2)eration, and there is no doubt 
that in a large majority of (‘.ases an operation 
is the best and surest treatment. 

Fibroids do not always give rise to symptcuns ; 
they may be discovered in a patient who is 
quite unaware of their existence and who has 
no 8ym2)toms referable to the tumour. In 
such a case we must consider carefully what 
effect the fibroids are likely to have if they 
are allowed to remain. On the other hand, a 
l)atient may be seen for the first time in an 
advanced state of anaemia from menorrhagia, 
or acutely ill with one of the complications 
d(‘.s(;rilK*d u])ove ; in thes(» circumstances there 
is no doubt that immediate operation is the 
only treatment. 

F'ibrouh not causing sgmptoius.— The age of 
the }mti<uit is the first consideration. Fibroids 
delay the onset of the climacteric, menstruation 
usually not ceasing till the fifty-second year. 

There is no doubt that after the menojiause 
fibroids shrink and tliere is a tendency towards 
calcification, esi)ecially in those that arc 
IJedunculated, but on the other hand it is just 
at this time that certain degenerations and the 
risk of the develojunent of carcinoma in the 
myomatous uterus are most to be feared. 
If therefore fibroids which are not causing 
symptoms are discovered in a woman in the 
late forties, the question of subjecting the 
patient to an operation must be weighed 
carefully. On the other hand, fibroids in a 
woman in the early thirties will certainly 
give rise to symptoms before the onset of the 
menoiMiuse, and it is better to remove them while 
the patient is in good health than to wait until 
symptoms, more or less severe, supervene. 


Fibroids and marriage,— Vihen a woman 
about to be married is found to have fibroids, 
even though they are causing no symptoms, 
the question of the risks that she will run if 
she should become ])regnant is an important 
consideration. 

Sterility. — Fibroids arc so associated with 
sterility that their removal by myomectomy 
offers favourable chances to conception. 

Pregnancy. — When fibroids are found com- 
plicating pregnancy, much care must be given 
to the question what should be done. Small 
tumours well out of the pelvis do not as a rule 
interfere with the gestation and, unless they 
undergo some complication such as inflamma- 
tion, degeneration, or torsion, should be left 
alone. Large tumours and small tumours 
giving rise to symptoms will have to be re- 
moved. The operation of choice in these 
cases is myomectomy, because it conserves a 
functional uterus. It is possible in some cases 
to ligature off or even enucleate the tumour 
and leave the gestation in situ, but as a rule 
miscarriage will follow. When it is possible 
to defer the operation until the child is viable, 
this should be done, so that Cmsarean section 
can be combined with myomectomy, but when 
torsion or degeneration (usually of the red 
variety) forces the surgeon’s hand, and the 
foetus is not viable, it is better to treat the 
gestation like another fibroid and remove it 
through the incision for the enucleation of 
the tumour or tumours. As many as twenty 
tumours, large and small, can be enucleated in 
this way and normal pregnancy subsequently 
occur in the conserved uterus. 

If the gestation is likely to go to term, will 
the fibroids obstruct delivery ? If so, Caesarean 
section offers a means of saving the child 
without sacrificing the uterus ; at the same 
time the tumours may be removed by myo- 
mectomy. 

Fibroids are always liable to degeneration 
and infection during the puerxKjrium. 

Size. — The size of the tumours is another 
inii)ortant factor. Large tumours, whether 
giving rise to symptoms or not, are better 
removed, as it is certain that they will give 
rise to trouble sooner or later. 

Fibroids causing symptoms. — The severity of 
the symptoms is the first consideration. Next 
comes the age as, to some extent, the nearer 
the menopause the less urgent the treatment. 

When the hemorrhage has been severe 
enough to cause anssmia there is no doubt 
that removal by operation is strongly indicated. 
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Surgical renuival cures in toto ; it offers an 
absolute and immediate cure for all the symp- 
toms. In the hands of an experienced sur- 
geon it is an operation with a general mortality 
of well under 2 per cent. Hysterectomy offers 
perhaps less risk than myomectomy on the 
average, but in our opinion the latter is, in 
many cases, worthy of consideration. 

X~ray treaUnent brings about an artificial 
climacteric or “ change,” but in an aggravated 
form, with the distressing nervous symptoms 
associated with the abrupt cessation of the 
ovarian function. It is probable that the 
sole action of the rays is on the ovaries, it 
being in fact a bloodless method of spaying 
the patient. A certain number of cases get 
relief from the liaomorrhage, and in some cases 
the tumour shrinks in size as it docs after the 
normal menopause. 

The grave objection to X-ray treatment is 
that it destroys healthy ovaries for the sake 
of a diseased uterus. It is cmi)hatically not 
suitable for woiikjii who arc some years from 
the climacteric, nor for those who desire 
children. Its action is slow and uncertain 
so that it should not be tried when there 
is definite anseinia, or valuable time will be 
lost and the patient’s chances of successfully 
enduring an operation will be lessened by the 
increased antemia. Those changes in fibroids 
which are so prone to be associated with the 
climacteric are anticipated by destroying the 
ovaries by X-rays. 

The difficulty of being absolutely certain 
that a given tumour is a fibroid is another 
consideration against the use of X-rays, for 
we have seen cases of carcinoma of the corjms, 
ovarian cyst, and infiammatory disease of the 
apjj(»ndago treated in this way by mistake. 

Drugs , — Ergot and hydrastis in their various 
preparations and forms may be used when it 
is desired to tide a patient over a short jicriod 
of time to the onset of the menopause. In 
some cases tluiy lessen the hsEJinorrhage by 
increasing the tone of the uterus. Ergot often 
gives such severe “ contraction ” pains that 
the ])atients refuse to take it. 

Calcium lactate, by increasing the coagu- 
ability of the blood, may decrease the loss. 

Tonics such as iron, quinine, and strychnine 
may give some benefit by improving the 
general health, but these drugs have no real 
effect on the tumours themselves, and in many 
cases merely increase the amount of blood 
lost at the j>eriods. 

Pressure symptoms can only be relieved by 


removal of the tumour ; X-rays, drugs, etc., 
are useless. 

Inflammatory changes, whether due to torsion 
of the pedicle or to degeneration, always call 
for operative interferencr*. In delay there is 
danger of the inflammation going on to general 
peritonitis with fatal results. 

Acute torsion is a catastro 2 )hc which demands 
immediate la 2 >arotomy. 

2. ADENOMYOMATA 

Clinically, adenomyomata so closely resemble 
submucous fibroids that it is imjiussiblc to 
distinguish them ; microscopiciilly, they (^Ji- 
sist of a stroma of connective tissue and, 
embedded in it, a large amount of smooth 
muscle-fibres arranged in a network the spaces 
of which are lined by a columnar epithelium. 

The growth may be localized or diJIuse. 
The localized form presents all the appear- 
ance of a submucous fibroid except tJiat it 
does not apjiear to have a capsule, and it can 
only bo distinguished microscopically. The 
diffuse form gives rise to a uniform enlarge- 
ment of the uterus, most of which is due to 
the growth of the dee})er layers of tin* endo- 
metrium. They should be treated by removal. 

3. COlirOREAL SARCOMA 

Sarcoma of the uterus most commonly 
occurs betwetm the ages of 40 and GO, or in 
very young girls before i)uberty. 

The commonest form a sarcoma of the 
uterine wall. The tumour niay consist of 
round or spindle-shajM'd cells, and a variety 
has been described in which the c<ills showed 
a cross striatioii. The clinical f(>.aturcs are a 
soft, rapidly-growing tumour, wdiich bleeds 
very freely and in general resembles a fibroid. 
Such a tumour apjiearing after the menopause 
must always be regarded with tJie gravest 
sus])icion. 

^rcomata growing in the. body of the ute.riis 
have a tendency to become extruded through 
the cervix, inverting the uterus in the pro- 
cess. So great is this tendency that when- 
ever a sessile or short-stalked tumour has in- 
verted the uterus, a H(*ctiou siiould always 
be examined microscopically before de.ciding 
whether local treatment is sufficient, oi’ w^hetlier 
radical extirpation of the uterus is indicated. 

Another variety described is botyroid sar- 
coma, which consists of a bunch of grape-liko 
bodies filled with a yellow fluid. They arc 
always more or less polypoid, and hang through 
the cervix into the vagina. 
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4. CORPOREAL CARCINOMA 

Six tyj)cs of carcinoma may be met with in 
tlie body of the iitems : — 

(1) The localized ulcerative. 

(2) The diffuse ulcerative. 

(3) The localized proliferative. 

(i) The massive proliferative. 

(5) The infiltrating. 

(G) The senile, atrophic. 

The first five type's are colurnnar-celled 
cur(*inomas and do not ))reseiit any special 
features n lie roscoj lical ly . 

The sixtJi, tlie senile atropliic type, is not 
infrequently of the squanious-cellcd variety. 
It j)robably follows on a senile endometritis, in 
whi(5h the columnar-cclled ciliated epithelium 
of the uterus lias become transformed into a 
squamous ejiithelium. Ckill nests are formed. 

Etiology.— Ihilike carcinoma of the cervix, 
carcinoma of the body does not bear any rela- 
tion to cliild-liearing. It is commonest in 
nulliparous women. The age-incidence is later 
in life, namely, iKitween the fiftieth and 
sixtietli years, and it is very rare before the 
climacteric. 

It is frecjin'iitly ])receded by the symptoms 
of senile <*ndometritis, and is jiart-icularly asso- 
ciated with the presence of fibroids in the 
uterus. 

Pathology. - The commonest tyjie, the 
localized ulvcrativcy is characterized by the 
formation of an ulcer in one })art of the body 
of the uterus, jiresenting all the tvjucal features 
of a malignant ulcer. The surface is usually 
infected with micro-organisms and there is a 
])urulent discharge! from its surface. 

Jn the diffuse ulcerative tyjm the whole of the 
inituior of the uterus is a raw eroded surface 
— the cavity is often distended with pus. The 
walls are thin, and it is obvious that a great 
jiart of the muscle has been eaten away by 
the jirogress of the gi’owth. 

In the localized proliferative tyjie* there is 
a jirojecting mass of growth attached to tlie 
uterine wall by its baw ; it breaks readily 
on being touched, but is not so grossly septic 
as the i)re( eding varieties. The uterus is 
definitely enlarged by its jiresence. 

One of the rarer forms is the massive pro- 
liferative type, Jn this it ajqiears that the 
whole of the endoinetriuiu simultaneously 
takes on malignant characters. The uterus is 
enlarged. On section the muscle of the wall 
is thinned out to a mere skin and the whole 
of the cavity is occupied by the enormously 
thickened c ndometrium. The cells are ar- 
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ranged in regular columns and, microscopically, 
there is little evidence of malignancy until 
one examines the edge where the muscle is 
invaded. 

The ipfiltratifig lyj)e is a rare variety. The 
whole of the musculature of the uterus is in- 
vaded. When exposed at operation the utems 
ajipears as though it were thickly studded 
with small fibroids, its surface being irregular 
and covc.rcd with small bosses. On section the 
growth is found to start on the endometrial 
surface and tlie bosses on the peritoneal surface 
to be seiiondary growths. 

The senile atrophic form occurs in elderly 
multiparous subjects. The uterus is small and 
atro])hic, and its peritoneal surface is often 
crinkled owing to the infiltration of the growth. 
The growth is very frequently infected with 
micro-organisms which may lead to the serious 
complication of j)yometra. l^is may leak along 
the Fallopian tubes into the jieritoneal cavity, 
causing jielvic jieritonitis, and may carry with 
it jiarticles of growth wrhich may become 
imj)lantcd on the iieritoncum. 

Symptomatology. - 'I'he syni})toms are 
typical in the majority of cases. They usually 
come on at, or several years after, the jneiio- 
^auhe. A patient who has had no periods 
for a few years complains that she had a slight 
show' for a few' days, then no bleeding for a 
time, and then u flooding. All may subside 
for a time and then another flooding occurs. 

On examination the cervix is quite healthy. 
Although there is frequently some enlargement, 
the uterus is not uiu'ominonly small and 
atrophic.. 

The degriH* of mobility depends on the stage 
to which the disease has ])rogressed and 
whether there has been any jierimetritis. 

Diagnosis.— In all cases in which there are 
sjmiptoms of bleeding after the menopause 
the uterus should be dilated so that its int<!rior 
may be explored. This is not a very difficult 
])roceeding. The instrumc'nts reejuired are 
volsella forceps (two jjairs), a uterine sound, a 
set of graduated dilators, a curette, and a 
speculum, such as a Sims’ duck-bill or an 
Auvard’s self-retaining vaginal S 2 )eculum, to 
keep the vagina ojien. 

The patient is anaesthetized after a j)re- 
liminary aiitLseptic douche and placed in the 
lithotomy position in a good light. The sjiecu- 
lum is introduced and a good ^^ew of the cervix 
obtained. If there has been any septic dis- 
charge the vagina can now be swabbed out 
W'ith an antiseptic solution and the vagina 
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and cervix jiainted with iodine. The cervix 
is next seized with volsclla forcejM and pulled 
down It is better to aj:)ply a second pair of 
these forceps to steady the (cervix. The sound 
is gently inserted and passed into the cavity 
to ascertain its size and direction ; in this 
manoeuvre the utmost caution must be used, 
as it is extremely easy to perforate the uterus 
and so infect the peritoneal cavity, with dis- 
astrous results. 

The dilators are inserted in graduated sizes 
until the cervix is suiHcil^ntly dilated to admit 
the curette. The curette is then }»assed and 
the cavicy of the uterus gently curetted ; a 
softened area which bleeds frcHjly is diagnostics 
of carcinoma. 

Any i)iece curetted out should be sectioned 
and examined microscopically. 

Treatment*'— If cancer be })rcsejit, t-otal 
h 3 rsterectomy with wide removal of the ovario- 
2 )elvic ligaments is the only treatment. 

Chancer of the body of tlie uterus spreads with 
relative slowness, and is late in giving rise to 
inetastases. The 2 )rogno 8 is, therefore, is good, 
especially in those cases in which the growth 
is associated with large fibroids. 

5. CERVICAL CARCINOMA 

(Weinoma of the cervix is very uncommon 
ill women who have not borne children, and 
most extremely rare in wom<»n who have 
never had sexual intercourse. The common 
age-incidence is between 40 and 50 years, but 
cases have been rejxirted in jiatients under 25. 

There are two histological varieties : 

Columnar-cellcd carcinoma. 

Squamous or s])hcroidal-celled carcinoma. 
Of these the second accounts for at least 96 
per cent, of the cases. 

Clinical types. — Clinically, carcinoma of 
the cervix may be described according to the 
type of growth which takes place, and accord- 
ing to the situation in which it arises. 'The 
growth may be ulcerating, fungating, infil- 
trating, or massive in ty^ic ; there is also an 
atrophic senile tyjie. 

Carcinoma may begin on the vaginal surface 
of the cervix, or just at the external os, or in 
the cervical canal itself. 

The ulcerating ty'pe is an ulcer almost from 
the start. It commences as a small rais<‘d 
pajmle, whicli rapidly breaks down in the 
centre, leaving a shallow ulcer with raised 
hard edges and an excavated friable base. 

The fungating type either protrudes through 
the cervix like a mushroom or, if growing on 


the vaginal i>ortiona, fills the vault of the 
vagina with a cauliflovver-like mass. 

The infiltrating or massive type begins in the 
cervical canal and infiltrates the whole cervix 
without breaking down, so that, on section, 
the cervix is a hard solid mass. The cervical 
canal may be occluded and the cavity of the 
uterus distended with jms and blood — ^i>yo> 
metra. Pus may leak along the Fallopian 
tubes, setting uj) i)elvic peritonitis. 

The senile atrophic type gives rise to few 
signs. The vaginal ]>ortion of the cervix is 
shrimkcn and atroj)hied, and the vault of the 
vagina i)uckerod, and tlirough the little dc]>res- 
sion, which roprcs<mts the external os, blood 
may be seen to come. The uterus is small. 

Symptomatology and diagnosis. - It 
must be insisted that ilooduig, intermittent 
haemorrhage, and sanious or foul discharge 
arc not symptoms of the noimal “ change.” 
All excessive luemorrhage, at or about this 
time, be it a sudd(‘n ilooding or a long-drawn- 
out intermittent losing, sliould be looked uj)on 
w'ith very grave sus])icion ; it is imj)erative 
in all cases tliat a vaginal examination be 
made. If nothing abnormal is found and 
the bleeding (?ontinu<»s, a second examination 
must b<5 made, during which it is advisable 
to administer an anaesthetics, to dilate the 
cervix, and to explores the interior of the 
uterus and cervical canal. 

In nearly all cases of carc-inoma of the cervix 
the very first symptom is bleeding usually a 
fairly co])ious loss at about the time a men- 
strual ])eriod is due. I'lie bleeding })iay cease 
after a day or two and be followed by aincnor- 
rheea for two or three weeks, after w'hich there 
is either another ilooding or a slight daily 
loss extending over a 2 >criod of days or months 
with one or two floodings interspersed between. 
The loss in the intervals between the floodings 
nearly always becomes offensive and may con- 
tain shreds of brok(m-dow'n tissue. 

Bleeding is increas(‘d by examination and 
by coitus ; indeed, bleeding after coitus is not 
uncommonly one of the first symptoms. 

The signs differ according to the variety. 
In the infiltrating type the cervix is felt to be 
enlarged, thickened, and hard. 'J'he vaginal 
surface of the cervix may feel normal, so that 
it is only when a sound is 2 >^^(^d into the 
cervical canal that the carcinomatous nature 
of the growth is apjiarent. 'J'he same is true 
of all intracc-rvical growths in the early stages ; 
hence the im 2 )ortauce of examining the cervical 
canal in every case witii a susjucious history. 
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The ulcerating type appearing at the external 
os, or on the vaginal surface of the cervix, is 
easily recognized. On vaginal examination an 
ulcer is felt unless the growth is an early intra- 
' cervical one. It has a typical feel, with the 
hard indurated edges and irregular friable base 
characteristic of all malignant ulcers. Tlie 
surface of the ulcer has been described as 
feeling like wet indiarubber. 

On withdrawing the examining hngcr it is 
extremely important to note the prescmcc of 
a dirty bloodstained discharge ; this is con- 
stantly present and is diagnostic. 

The cervix is much enlarged and hard, and 
its mobility is much impaired. 

Pain and wasting arc both late symptoms. 
The cervix is very poorly supplied with nerves 
of sensation, csjiecially that of pain, and 
volsclla forceps can be applied without the 
jjatient being conscious of its presence ; there- 
fore, when a carcinoma of the cervix gives rise 
to pain, it is an indication that the disease has 
spread beyond the cervix. 

Valuable information can be obtained from 
a visual examination of the cervix, and it is 
a wise proceeding to make a practice of insert- 
ing a speculum and looking at the cervix in 
a suspicious (*ase ; the appearance of a malig- 
nant ulcer seldom leaves any doubt as to its 
nature. A growth which is still intracervical 
can frequently be detected by examining the 
cervical canal with a probe. When a probe is 
passed gently into the cervical canal of a 
healthy uterus there may be a few drops of 
blood, but the bleeding cannot be confused 
with tlio copious ooze of dark blood which 
comes from a cancer. 

The fungating type is not likely to escai)e 
deteetion. The soft friable mass projecting 
into the vagina, w'hich breaks away on being 
touched, and bleeds readily, is so character- 
istic that it needs no further description. 

The senile atroplm form is very difficult to 
diagnose, since the symptoms are not pro- 
nounced, and the small cervix and uterus are 
deceptive. 

In all cases of doubt a portion should be 
cut from the cervix under an anesthetic and 
examined microscopically. 

Method of spread. — The growth commences 
as a downgrowth of the epithelium of the sur- 
face or lining a gland. Its rate is slow, metas- 
tases are formed late, and in the early stage 
it is limited to the cervix itself. Thence it 
spreads downwards into the vagina, forw^ards 
to the base of the bladder, backwards to the 


peritoneum on the posterior surface of the 
cervix and so to the rectum, and laterally 
into the broad ligaments. Metastascs first 
occur in the glands in the obturator fossa, 
later in those along the external iliac vein, 
and later still in the lower aortic glands. 

Carcinoma of the cervix is nearly always 
infected with septic organisms, and the con- 
sequent inflammation may spread along the 
lymphatic tracts in advance of the growth, so 
that the broad ligaments and glands appear 
to be infiltrated with growth when in reality 
they are only indurated by inflammation. 

Prognoiif • — Carcinoma of the cervix, w^hen 
diagnosed early, is one of the most satisfactory 
of all cancers as regards the results of radical 
operation. Kccurrence at a distance is rare 
even in advanced cases, and, provided that the 
growth has not sj)rcad beyond the uterus and 
broad ligaments, the disease can be extirpated 
cornj)leteIy. The operation is a severe one, 
and increases in severity with tlic advance of 
the growth. The results, in th(^. liands of 
experts, have very greatly imjiroved during the 
last few years. 

Criteria of operability. — The question 
whether a case is oj)crable or not is one of 
extreme importance. The points to be ascer- 
tained before arriving at a conc'lusion are : 

(1) Duration of symptoms . — As a rule, the 
rate of gro^i:h is slow, and in average cases, 
if symptoms have been present for no more 
than three months, the case is certainly oper- 
able, for six montlis it is probably operable, 
for nine months it is possibly operable, though 
probably not, for a year or over it is most likely 
inoperable. 

(2) Length of anterior vaginal wall . — It is 
easy to mistake tlie hard edge of an ulcer 
extending all round the vagina for tlie cervix, 
and one may bo misled into thinking that the 
growth is confined to the cervix when in 
reality it has invaded tlie greater jiart of the 
vagina. In advanced cases there is usually 
much apparent shortening of the anterior 
vaginal wall as measured from the margin of 
the ulcer or growth to the vaginal orifice. 
When the growth has extended on to the 
anterior vaginal wall it is highly probable that 
the base of the bladder is involved. 

(3) Bladder symptoms . — Either painful or 
frequent micturition is an unfavourable sign, 
indicating infiltration of the bladder-wall. 

(4) Urine . — ^Examination of the urine will 
give valuable evidence of the extent of the 
growth anteriorly. The presence of pus and 
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blood, especially of the latter, is strong evidence 
that the bladder is hopelessly invaded. 

(5) Cystoscopic examination of the bladder 
will show whether the growth has reached its 
mucous membrane. 

(6) Pain . — Severe pain is indicative of in- 
operability, for so long as the disease is con- 
fined to the cervix pain is seldom complained 
of. Pain on micturition or def aecation indicates 
involvement of the bladder or the rectum. 

(7) Fixity . — Apparent fixation of the cervix 
does not always indicate inoperability. As 
pointed out above, the inflammatory reaction 
may sx)rcad much more rapidly than the car- 
cinoma. If the fixation is due to inflam- 
mation the growth can probably be got 
away, and there is a fair chance of avoiding 
recurrence. 

The amount of fixation can be tested by 
pressing the finger firmly between the growth 
and the pelvic wall ; if there is any “ give ” 
here, the growth is probably operable. 

Fixation to the rectum, as evidenced by 
the induration of the i) 08 terior fornix, is an 
unfavourable sign. Rectal (examination will 
often reveal the extent to which the rectum 
is involved. In doubtful cases the abdomen 
should be opened, for this is the only way of 
deciding whether the growth is removable or 
not. 

Treatment.-— Radical extirpation by sur- 
gical means is desirable if it be possible. The 
operation, which was jilaccd on a sound basis 
by Wertheim, offers a 50-per-cent, chance of 
permanent cure to those who survive it. The 
operative mortality varies according to the 
stage of the growth. In early or moderately 
advanced cases it is somewhere about 7 per 
cent., or less. With advanced cases, although 
the operative mortality is necessarily high 
(15 to 20 per cent.), hope need not be aban- 
doned, for many cures are on record even when 
the removed obturator and iliac glands were 
found to be full of malignant growth. The 
operation, which is exceedingly difficult and 
requires special experience and skill, is one 
of the great triumphs of surgery. 

Palliative treatment of inoperable 
growths. — It is important to bear in mind 
that sepsis plays a very imjjortant j^art in the 
pain and hsemorrhage which are such distress- 
ing symptoms of the late stages of this disease. 
The offensiveness of the discharge is also 
attributable to sepsis. 

Treatment by radium has given very un- 
equal results. Radium rays exert an effect 


mainly through the formation of fibrous tissue 
of such density that it appears to strangle 
the soft cancer cells enclosed in its meshes, so 
that what was a soft friable ulcer, bleeding on 
the slightest provocation, may become a hard 
indiarubber-like mass which offers marked 
resistance to the scalpel, and appears white 
and bloodless on section. Micro-organisms 
appear to be killed by the action of the rays, 
so that the discharge is lessened. The treat- 
ment is frequently followed by a good deal 
of pain due to the fibrous tissue — which is 
formed for a distance of about 3 cm. from 
the point of application — contracting and 
involving nerves in the process. The pain 
may pass off to some extent, and is then 
more than counterbalanced by the temjwrary 
freedom from dischargt^. and bleeding. A few 
cases are on record in which radium appears 
to have effected a cure, but in goneial the 
best that can be said of it is that it greatly 
improves some cases for a shorter or longer 
period, while on tlie other hand some cases 
are undoubtedly the worse for it. 

Other forms of treatment include those which 
are local, such as antiHei)ti(i douches, scraping, 
and cauterizing. 

When there is a large fungating growth, 
temj>orary benclit follows scraping and cau- 
t(',rization. An aiiajsth(*tic is necsessaiy, and 
the patient is jJaced in the lithotomy jiosition. 
The vagina is douched and swabbed out. A 
large j^ortion of the growth can often be scooped 
out with tlu^ fingers, but the operation should 
include scrajung w'ith a curette and should be 
comi)leted by cauterizing the raw surface, 
preferably with the actual cautery ; swabbing 
with ])urc carbolic acid is permissible. 

Douching twice daily with hypochlorite solu- 
tion or with tinct. iodi mitis or Jysol, 1 dr. to 
the pint of either, is useful for lessening the 
discharge and odour. 

For hsemorrhage, peroxide of hydrogen is 
more useful, and it may be necessary to i»lug 
the vagina. 

6. SARCOMA OF THE CERVIX 

Sarcoma of the cervix is rare and is indis- 
tinguishable from carcinoma (jxcept with the 
aid of the microscope. The symptoms, signs, 
and treatment are identical with those of 
carcinoma. The prognosis after oi)eration is 
not quite so good, as the growth tends to 
disseminate earlier. 

Victor Bonney. 

Louis Cabnac Bivett. 
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UTERUS, POLYPI OF.<- Polyps of the 
uterus may he — 

]. Wbroid. 

2. Mucous. 

3. Placental. 

4 . Malignant. 

1. Fibroid Polypi 

Wlu^n a small submucous fibroid is presemt 
in a uterus, it is regarded as a foreign body, 
and by a series of peristaltic waves of con- 
traction tiic uterus attemjits to expel it. These 
efforts are frequently successful and the tumour 
is dragged away from the uterine wall but 
remains attached by a stalk containing the 
blood-vessels. The groA^i^h now constitutes 
what is known as a fibroid polyp. 

The uterus continues its expulsive efforts, 
and eventually jmshes the tumour through the 
cervix into the vagina. Thus is produced the 
condition usually K(»en when a patient is suffer- 
ing from a fibroid polyp. 

Jn the vagina, just outside the cervix, is an 
oval-shajied body of firm consistence attached 
to a stalk which ])assc8 up into the uterus. 
Jt may vary in siz(i from a hazel nut to a fcetal 
head at terjii. 

Although tliese tumours arise in the body 
of the uterus, their ])oint of attachment may 
migrate towards the cervix, so that it not in- 
frequently hajqiens that the stalk is attached 
to the edge of the cervix itself. 

When they are of eojiiparatively large size, 
the broad base offers such rcsistanc.c. to being 
stretched that it drags the fundus of the uterus 
down with it. The fundus is tJien grij)])ed 
by the sides of the uterus and the whoh*, 
uterus may be turned inside out and be found 
in this condition hanging in the vagina with 
the fundus, surjiiounted by a tumour, pre- 
senting at the vulva. 

At other times, a large tumour may be ex- 
truded through the cervix, and by its w'eight 
may drag the uterus down, causing prolapse. 
TJiis form of ])ro]a])sc does not lead to pro- 
lapse of the vaginal walls and therefore is 
unaccompanied by cystoccle or rcctocele. 

Symptomatology and diagnosis. — The 
symj)toms of fibroid poly])a are first of all 
those of the submucous fibroid from which 
they arise. Being usually of small size, they 
do not cause sym])toms by pressure. 

For a year or two there is menorrhagia, with 
some pain at the jicriods and Icucorrhcea be- 
tween them. While the jiolyp is being ex- 
truded there is usually an exacerbation both 
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of the bleeding and of the pain, but once it 
has escaped through the cervix the pain ceases, 
the leucorrhoea is usually increased, and the 
haemorrhage becomes irregular, the lH)lyp 
bleeding on the slightest provocation. Polyps 
usually bleed on examination and frequently 
after coitus. 

Per vaginam, the finger comes on a rounded 
lump, which is freely movable, though small 
jiolyps are sometimes difficult to feel, as they 
slip away from the finger. The finger is j)assed 
on around the tumour, and the cervix can be 
felt with the thin stalk of the tumour coming 
through it. 

If it is no bigger than a walnut the diag- 
nosis can be absolutely clinched by inserting 
a speculum and seeing the tumour and the 
ccr\nx together. 

When the tumour is larger this cannot be 
done, and care must bo taken to differentiate 
between a jJolyj) and a chronically inverted 
uterus, or a fibroid inverting the uterus. This 
is an imjiortant j)oint. as removal of a tumour 
through its jiedicle, when that pedicle happens 
to be the body of an inverted uterus, would 
be disastrous. 

A poly]) lias a narrow stalk ; an inverted 
uterus, whether simple or compli(;atcd by a 
submucous fibroid, has a broad stalk, i.e. the 
body of the uterus. The stalk of a polyp is 
gripped by the cervix, which closely invests 
it ; an inverted uterus has the cervix spread 
out like a band round the upper part of the 
tumour. 

A sound should be jiassed into the cavity 
of the uterus following U]) the stalk of the 
tumour. In the case of a polyjms it passes to 
the normal length or further (the body of the 
uterus may be enlarged from congestion) ; in 
a case of partial inversion it passes only a 
short distance. In inversion it is sometimes 
possible to demonstrate the orifices of the 
Fallopian tubes. 

A rounded tumour in tlio vagina may be a 
fibroid sessile on the vaginal |)ortion of the 
cervix. In this case the cervix is found to be 
continuous with the tumour and to one side 
of it. There is no stalk and the tumour is 
not freely movable. 

Pathology. — The core is formed by a fibro- 
myoma similar in every respect to those found 
in the uterus ; there are spindle-shaped cells 
with small nuclei arranged in whorls and with 
a scanty amount of connective tissue and 
blood-vessels. The tumour is invested in a 
covering of uterine endometrium, except where 
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it has been subjected to friction ; here the 
cilia are worn of! and tlic columnar become 
changed into squamous colls. Beneath the 
mucous membrane is a layer of connective 
tissue and muscularis mucosee ; dipping into 
this a few glands may be seen, of the simple 
tubular type, resembling those of the uterus. 

The pedicle consists of a core of blood- 
vessels supported by a small amount of con- 
nective tissue and covered with mucous mem- 
brane of a similar type. The whole of the 
tumour is a*dematous, partly from congestion 
due to the constriction round its pedicle and 
partly from inflammation by organisms of the 
vagina. 

Complications.- The complications are 
sepsis, sloughing, and malignant disease. 

There is no dc'finite evidence that a simple 
polyp becomes malignant, and it must be borne 
in mind that some of these tumours arc really 
sarcomatous from tlie outset. 

When one is extruded, even only partial ly, 
through the os, it becomes infected l)y the 
various organisms present in the vagina. In 
most cases this simply causes it to become 
generally (rdernatous, but sometimes the in- 
fection is so acute as to cause sloughing, 
accompani<^d by symptoms of general toxaeinia 
and a f(ntid discharge from the vagina ; the 
discharge may contain shreds of di.sintegrated 
tissue. The sepsis may be so S(‘vcre as to 
cause death unless dealt with i)romptly. 

Treatment. — 'J'he trcfitment of uterine 
])oly))i, exccjit when they are, large in size 
and All the vagina, is sim])le. 

The bowels should be ernj)tied a few hours 
before operation and a vagijial douche given 
of some antise2)tic solution, such as tincture 
of iodine or lysol, 1 dr. of <ut-her to the pint. 
The i)atient must be anaostlu'tized and placed 
in the lithotomy j)osition in a good light. 

A vaginal s])eculum is necessary, preferably 
one of the Auvard’s self-retaining type. A 
Sims duckbill s|)eculum can be used satisfac- 
torily, but re(|uires an assistant to k<»ep it in 
])lace so that the operator may have both 
hands free. 

Small tumours with a thin jjedicle may be 
grasp<*d wuth notched forcejDs and twisted round 
and round, without any traction being made, 
until the ])edicle breaks through. This pro- 
cedure is rarely followed by bleciding. Slightly 
larger tumours with a thicker pedicle are not 
so simply treated ; it is advisable to ligature 
the pedicle and cut the tumour away. 

To carry out this operation, follow the stalk 


as far up the cervical canal as ]>racticab]e. 
The tumour should be pulled down, to bring 
more of the pedicle within reach. The ijediclc 
is then grasped with Spencer Wells forcejis, 
and cut through distally to the forceps. A 
ligature is api)lied and tightly ti<»d })roximally 
to the forceps and the forcci )8 removed. 

Large tumours may so fill the vagina that 
it is inijmssible to get at the pedich^ at all. 
They must be removed jnecemeal, a very 
difficult operation which should only be 
attemj)ted by the expert. 

Sessile tumours dragging down the fundus 
of the uteriLS are still more difficult and 
dangerous. 

2. MiT(H)iJS Poj.Yri 

Occasionally small soft ])olypoid growths are 
found hanging from the cervix or are scrai>cd 
out of tlie uterus during the operation of 
dilating and curetting. 1 'hese are known as 
imicoiis jjolypi. They are ])r()l)ably formed 
cither by little sessile overgrowths of mucous 
membrane, which become polypoid in the same 
way as fiWids, or they anj the end results 
of incomplete seqiaration (»f strij>s of mucous 
jiienibranc during menstruation or parturition. 

These polypi anj rarely found w'ith long 
stalks. 'J'hose whi(;h appear at the external os 
usually arise just inside the cervical canal. 
They arc generally about the size of a )K*a 
or liorsebe,an, and bright red in appearance. 

Symptomatology.- -The symptoms of a 
mucous lH)ly2) are cxc(‘sslve bhu'ding and 
leucorrhfpa. When projecting through tiui os, 
it forms a soft tiunour about the size of a ju'a 
or a mar]>lc, which is difliciilt to palpate, as 
it slips away from the examining linger. 
View'cd tlirough a speculum it is (|uite unmis- 
takable, and a|)pears as a l)riglit red spot just 
protruding through tin* os. 

Mucous ])olypi and placental ])olypi wliich 
remain in the cavity of the ut(*rus give risi^ to 
excessive bleeding at the monthly ])eriod ami 
leucorrhma in the intervals, and <*aii only Imi 
diagnosed with certainty when the cervix has 
bcim dilated, and they are either felt with 
the finger or curetted out. 

Pathology. — The growths consist of mucous 
membrane covering a core of connective tissue. 

For treatment, see below. 

3. Placental J’oLvrr 

During the third stage of labour it sometimes 
hap2)Piis that a small j»ortion of placenta re- 
mains attached to the, wall of the uterus. 


This piece of the 2»la<*enta may not become 
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infected and may continue to receive nouriBh- 
ment from the blood-vessels of the uterus ; it 
then forms what is known as a placental polyp. 

Treatment. — ^The treatment of placental 
as of mucous polypi consists in dilating the 
cervix and curetting the jKilypi out with a 
sharp curette. The patient must be pre})ared 
and anaesthetized and placed in the lithotomy 
position. A speculum is introduced into the 
vagina and the cervix seized with volsella 
forceps. Oraduated dilators are j)assed until 
the cervical canal will admit the finger. The 
interior of the uterus can tlien bo explored 
and any polypi are curetted away. The cavity 
should be washed out with an antiseptic solu- 
tion. It is not usually necessary to pacik the 
uterus, as the bleeding soon stops. 

4. Malionant Polypi 
A sarcoma growing in the uterus has a ten- 
dency to become polypoid ; such a tumour may 
be mistaken for a fibroid polypus, but recurs 
after removal. Should recurrence take place 
after a su])i)Osed fibroid polypus has been 
removed, the tumour should always be exam- 
ined mieroKCopicttlly for sarcoma. 

Victor Bonney. 

Louis Carnac Ktvett. 

UTERU81 PROLAPSE OF {see Pelvic 
Or(janh, Female, Displacements of). 

UTERUS, RETROVERTED GRAVID 

(ffcc Retrovkrtei) (Iravid Uterus). 

UTERUS, RUPTURE OF (see Labour, 
Maternal Injuries following). 

UTERUS, SUBINVOLUTION OF (see 
SUIUNVOLUTION OF THE UtERUS). 

UVEAL TRACT, AFFECTIONS OF 

In this article are included — 

1. Iritis. 

2. Iridocycutis or Cyclitis. 

.3. Sympathetic Ophthalmia. 

4. Choroiditis. 

1. Iritis 

It must be remembered that inflammation 
of the iris is always uccomjmnied by some degree 
of inflammation of the ciliary body (cyclitis), 
and that sometimes the choroid also is affected. 

The iris is practically a diaphragm of blood- 
vessels, which run a radial course, unstriped 
muscle-fibres, and a loose stroma. When it 
becomes inflamed the blood-vessels dilate and 


AFFECTIONS OF 

exudates are poured out into the lymph spaces 
and into the anterior chamber. Dilatation of 
the vessels causes constriction of the pupil, 
which is increased by the irritation of the 
sphincter pupillee. The exudation into the 
stroma obscures the iris pattern, so that it 
becomes blurred and muddy.” It impedes 
the pupillary movements, which become slug- 
gish. The muddiness is associated with change 
in colour, most marked in blue irides, which 
become greenish ; brown irides tend to become 
gre3rish or yellowish-brown. Since iritis is 
usually unilateral during the acute phase, the 
difference in colour of the two eyes is an 
important diagnostic sign. 

The hypersomia also affects the anterior 
ciliary vessels, so that there is a zone of deep- 
seated congestion around the cornea. The con- 
junctival vessels are also somewhat engorged, 
and care must be taken to distinguish the con- 
dition from conjunctivitis. There is watering 
of the eye, but no muco-purulent discharge. 

From irritation of the sensory nerve-fibres 
there is severe neuralgic pain. Pain is also 
referred to other branches of the ophthalmic 
division of the fifth nerve, notably in the brow 
and over the malar region. It is specially 
severe at night. 

The exudates in the anterior chamber cause 
the aqueous to become cloudy, which may be 
mistaken for haziness of the cornea. In cases 
due to virulent pyogenic organisms, whether 
of cctogenous or endogenous origin, the aqueous 
contains polymorphonuclear leucocytes, which 
sink to the bottom of the anterior chamber 
and form a hypopyon. This is rare in primary 
iritis, as is also blood in the anterior chamber 
(hyphicma). 

The exudates form a thin film over the 
anterior surface of the iris and spread over the 
pupillary margin, sometimes covering the 
pupillary area. They cause adhesion of por- 
tions of the margin of the pupil to the 
lens capsule ('posterior symehiw). In the early 
stages the adhesions are not very firm, and if 
the pupil is dilated with atropine they break 
down, often, however, leaving specks of pig- 
ment upon the lens capsule. These fragments 
of iris pigment persist for a very long time, 
and arc valuable evidence of a previous attack 
of iritis. The exudates tend rapidly to organize 
and form permanent adhesions. In this state 
atropine causes the pupil to dilate irregularly, 
only the intervening free portions becoming 
retracted, so that the pupil assumes a festooned 
appearance. 
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In severe cases, especially if a mydriatic 
has not been used early, and after recurrent 
attacks, the whole of the pupillary margin may 
become adherent to the Ions capsule (ring 
sy^icchia or seclusio pupillw). Organization of 
exudates in the pupillary area leads to the 
formation of a film of fibrous tissue {blocked 
pupil or oedmio p^ipiUw), If the ciliary body 
is much involved in these severe plastic caso^ 
the whole of the posterior surface of the iris 
is tied down to the lens capsule {total posterior 
synechia). The peripheral part of the iris is 
then drawn back, and this part of the anterior 
chamber becomes abnormally deep. 

Mild cases of acute iritis may subside in 
three or four weeks, but cessation of treatment 
will often be followed by recrudescence. One 
of the most characteristic features of iritis is 
the tendency to relapse, each attack, though 
usually less severe than its precursors, leading 
to more adhesions and often more impairment 
of vision. In the more chronic cases the 
ciliary body is generally more seriously involved 
{iridocyclitis, ji. 480). 

If no mydriatic is used synechiflB form and 
the case becomes grave, for vision will probably 
bo impaired and fresh attacks will increase the 
adhesions. Eventually in such a case a ring 
synechia is likely to be formed. This, unless 
treat(*d by operative measures, will inevitably 
lead to secondary glaucoma, for the fluid 
secreted by the ciliary body is dammed up 
behind the iris, which becomes bowed forwards 
like a sail {iris hombe). 

Repeated attac.ks of iritis lead to atrophy 
of the iris, which becomes grey like blotting- 
paper, and may actually have holes in it. 

Diagnosis. — ^Acute iritis is most frequently 
mistaken for acute glaucoma, a very serious 
error, since the treatment of the two conditions 
is diaiiietri(^ally opposed. The chief distin- 
jpiishing features arc : (1) In iritis the pujnl 
is small and irregular ; in acute glaucoma it 
is large and oval. (2) In iritis the intra-ocular 
pressure is normal or very slightly raised ; in 
acute glaucoma it is raised and is often very 
high. (3) In acute glaucoma the pain is 
sudden in onset and is often accompanied by 
vomiting ; in iritis it is neuralgic in character 
and worse at night. (4) Vision is usually more 
impaired in glaucoma than in iritis. 

Varieties. — The chief varieties of iritis are 
syphilitic, gonorrhoeal, “ rheumatic,” diabetic, 
tuberculous, sympathetic {see Sympathetic 
Ophthalmia p. 480), and purulent {sec Pan- 
ophthalmitis). 


Syphilid iritis is the commonest form of 
plastic iritis. It usually occurs within a year 
of infection, and in at least 3-4 per cent, of 
syphilitics. It is generally unilateral, but the 
second eye becomes affect^ in about a quarter 
of the cases. It differs from “ rheumatic ” 
iritis in that it shows little tendency to recur. 
In cases of doubt the Wassermann test should 
be applied. There are very severe forms of 
gummatous iritis in which yellowish-rod nodules 
form near the pupillary and ciliary borders of 
the iris ; they are usually multiple. There is 
much exudation in these cases, and, exception- 
ally, broad synechiao are formed. Syphilitic 
iritis is a sign of severe infection. 

Gonorrhoeal iritis is common, and is asso- 
ciated with gonorrhmal “ rheumatism ” ; it 
tends to recur. Both eyes are affected, but 
seldom at the same time. Not infrequently 
the exudate in the anterior chamber has a 
characteristic gelatinous apinsarauce. 

** Bhenmatio ” iritis is usually associated 
with rheumatic pains in the joints and muscles. 
Iritis is rare in true acmto rheumatism. Prob- 
ably most cases are due to septic absorption 
from some focus in the body. Other patients 
arc gouty or have rheumatoid arthritis. “ Rheu- 
matic ” iritis is usually of moderate severity, 
attacks both eyes, and shows a marked tend- 
ency to recur. (louty iritis occurs in elderly 
patients, often starting suddenly in the night, 
and sometimes ushering in an acute attack of 
gouty arthritis. 

Diabetic iritis is rare. New and enlarged 
vessels are sometimes formed on the iris, and 
there is occasionally a hypopyon. 

Taberculous iritis may be of the miliary or 
conglomerate type. The nodules in the iris 
arc at the pupillary or ciliary borders. The 
condition resembles gummatous iritis, but is 
usually quieter. 

The treatment of iritis is local and consi.i- 
tutional. The pux>il should be dilated with 
atropine as rapidly as poasiblc ; guttoe or ung. 
atropineo (1 per cent.) should be used at least 
every four hours until the pupil is well di- 
lated. Hot fomentations should be employed tiO 
relieve pain and to assist in dilating the pu|)ii. 
In recalcitrant cases two or three leeches to 
the temple iiave an extraordinarily beneficial 
effect on the pain and inflammation. Aspirin 
or even morphia may bo given to relieve the 
intense pain. 

General treatment should be begun with a 
strong saline purge. Syphilitic cases respond 
well to mercury and iodides, and also to 
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salvarsan and its congeners. In other types magnification with a comeal loupe for their 
of iritis, salicylates often do good, probably by discovery. 

acting as intestinal disinfectants. Atropine Posterior synechiae are not a conspicuous 
must in all cases bo continued for a week or sign of iridocyclitis, but arc liable to form in- 
fortnight after the eye ai)pcars to be quiet, sidiously. The anterior chamber is deeper than 
otherwise a relapse is very likely to occur. normal, probably owing to the difficulty of 
If a ring synechia forms, an iridectomy must filtration out of the eye of the more highly 
be done, but should not be undertaken until albuminous aqueous formed under these con- 
thc acute stage has subsided. An iridectomy ditions. For the same reason the intra-ocular 
is indicated in order to prevent a ring synechia pressure is somewhat raised, and may be so high 
forming when there arc numerous posterior as to demand operative interference in order 
adhesions, the result of recurrent attacks of to save the retina and optic nerve from its 
iritis. effects. 

2. laiDOCYCLiTis OR Cvc LITIS Iridocyclitis is very liable to recurrences. 

These terms denote inflammation of the iris each of which is likely to cause further per- 
and ciliary body in which the main stress falls rn&nent impairment of vision. In these cases 
upon the latt(‘r. The clinical features differ the iris often shows signs of atrophy --obscura- 
from those of iritis (q.v.), in which the iris is tion of the iris pattern and change in colour, 
chiefly involved. Chronic iridocyclitis is commoner in women 

Acute iridocyclitis. - In the a(5ute form exu- than in men, and is probably always due to 
dates are poured out. freely from the ciliary some toxsBmia or bacterial metastasis. Care- 
body. They surround the lens and extend fi^l search for some septic focus should be 
throughout the vitreous. Py organizing they made — in the mouth (pyorrhoea alvcolaris), 
causci total post<Tior syn(*.chia {sftc Iritis, p. 479), nose, and accessory nasal sinuses, alimentary 
and cyelitic membranes in the vitreous. Owing canal, generative organs, etc. Syphilis or 
to int(jrf(^rence with nutrition the lens becomes tubercle is more rarely the cause. 

eatara(‘touH. 'Plie bands in tlic vitreous con- The treatment is essentially the same as 
tract and ]ju1I up the retina, causing de.tacdi- that of iritis (q.v.). Locally, atropine and hot 
ment of tiio retina and so-calh'd shrinking of bathings are indicated in the acute stage; 
the vitreous. Eventually the ciliary processes rest and dark glasses in the later stages. Any 
arc destroy<‘d and the secretion of lym})h is l)Ossible source of toxins must be treated. In 
seriously diminislied. I'he tension of the eye a large proi)ortion of cases the search fails, 
falls, the structures sufcumb to malnutrition. In them small doses of calomel (J gr. three 
and till* eye shrinks (phthisis bulbi). In these times a day) are often found particularly bene- 
shrunktMi glolavs the clioroid becojiies converted fhjial ; or salicylates may be given. Iodides 
into boiu*. help to bring about absorj^tion of exudates 

Chronic iridocyclitis (simphs cyclitis or and vitreous oi)a(nties. In the worst cases the 
“ serous iritis ") is a very insidious disease. ])atient should be kept in bed and submitted 
Vision diminishes without obvious cause, to mercurial inunctions. Vapour baths and 
Minute invest igaiiou, however, reveals tender- pilocarpine injections have proved useful in 
ness of the eyeball, especiailly over the ciliary some cases. 

region, readily induced ciliary congestion and If the tension is seriously raised it must be 
irritation on (»x])osure to light, etc., and dust- relieved by iwiracentesis, which has, however, 
like o])aeitiea in the vitreous. !Most character- only a transitory effect. Repetition every two 
istic are tiny grey sjKds on the back of the or three days wdll often induce a healthier 
cornea (keratitis punctata or “ k.p.”). The condition of the ciliary body and lead to more 
siHits consist of leucocytes deposited from the ]H‘rmanent relief of tension. The more active 
a(pieous upon the back of the cornea, wliere lines of treatment should be followed by tonics, 
they stick. In the typical condition they arc good diet, and plenty of frojih air. 
scattered over a triangular area of tlie lower 

part of the cornea, the smaller spots above, the 3. SyMRATHETic Ophthalmia 

larger below. Often only a few s]>ot3 are Sometimes the sound eye (sympathizing eye) 
found irregularly distributed. Tliey may be is attacked by serious inflammation when the 
jiigmenfced, in which case the pigment persists other (exciting eye) has been injured. The 
long after the inflammation lias subsided. The injury to the exciting eye is usually a perforat- 
smaller spots require strong illumination and ing wound, and it is probable that sympathetic 
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ophthalmia does not occur unless the walls of 
the globe have been pierced. Wounds in the 
ciliary region, with incarceration of the iris 
or ciliary body, are undoubtedly the most 
dangerous. Whether the retention within the 
eye of a foreign body causes an additional 
danger of this disease is much more doubtful. 
If the foreign body is aseptic and is not lodged 
in the ciliary body it is probably innocuous 
from this point of view. If suppuration occurs, 
Sjrmpathetic ophthalmia rarely, if ever, follows. 
Hence it is not caused by perforating corneal 
ulcers. 

Sympathetic ophthalmia may occur at any 
age, but children arc specially susceptible. It 
almost always supervenos in from three to 
eight weeks of the receipt of the injury. 

There is invariably severe iridocyclitis in 
the exciting eye. Marked tenderness, lachry- 
mation, ciliary injection, and, above all, pn*,- 
cipitates (“ k.p.”) (see Iridocyclitis, p. 480) on the 
back of the cornea are grave signs of danger 
to the other eye, esj)ec-ially if the iris or the 
ciliary body is incarceratiid in the wound and 
the eye shows no signs of quieting down. 
Sometimes the inflamniation causes the in* 
jured eye to shrink, and it may long remain 
quiescent, yet sympathetic ophthalmia may 
occur. In these cases it is usually pn^ceded 
by a return of acute sym])toms in the exciting 
eye. 

The iridocyclitis of the synijiathiziiig eye is 
usually of the plastic type*. If careful watch 
has been kept upon tliis eye the first sign is 
usually the api>earance of spots of k.p.” on 
the back of the cornea, oftem accompanied by 
a ciliary blush, and some irritability, shown by 
photophobia and readily inducted lachrynia- 
tion. In neglected cases the patient first 
notices defective vision. Kear objects become 
blurred, but after a rest vision improves. 
Tliis is due to weakness of accommodation. 

Milder cases may without apparent reason 
assume a more dangerous form. Those which 
show little exudation from the iris and ciliary 
body have a more favourable i>rognosis. Here 
there are the signs of a simple iridocyclitis, with 
deep anterior chamber, “ k.p.,” little tendency 
to the formation of synechiee, and relatively 
little ciliary injection. In these circumstances 
the tension may be slightly raised, and laised 
tension is more to be desired in these cases 
than subnormal. In the more severe plas- 
tic type the pupil becomes (juickly blocked 
with exudates, posterior synechiee are rajiidly 
formed, and exudates are poured out by the 


ciliary body, leading to lowered intraocular 
tension and secondary cataract. In cases of 
intermediate severity a ring synechia and 
seciondary glaucoma may occur. 

Sympathetic ophthalmia is probably due to 
general infection through tlu^ blood-stre.im 
by a specific organism introduced into the 
exciting eye. 

The treatment varies according to the case, 
and often demands the exercise of great judg- 
ment. Sympathetic ophthalmia never occurs 
if the injured eye is excised before the second 
eye is attacked. Hence, if the injured eye is 
so damaged that no useful vision can be ex- 
I)ected with it, risk should be avoided by re- 
moving it. If, however, good vision may 
reasonably be exj^ected, exj)ectant treatment 
should be adopted for a time. If the c*ye 
quiets down quickly, no harm is likely to 
accrue. If tin* iris, (biliary body, or lens cap- 
sule is incarcerated in the wound, every effort 
should be made to free it. The prognosis is 
better if the lens is not wounded. The iris 
and ciliary body should be kej>t at rest by 
atropine. If in spite of all effoi’ts the eye re.- 
mains irritable, and esiH‘(*ially if “ k.p. ” aj)- 
pears, the eye should be excised. The slightest 
sign of ciliary injection or k.p,” in the other 
eye indicates the immediate necessity for 
excision of the injured eye. 

Still more difficult is the decision when 
sympathetiti oj>hthalmia has already started 
and the injured eye has useful vision. If the 
inflamniation in the sympathizing eye is severe 
it may be lost in spite of all efforts. More- 
over, excision of the exciting eye has little 
beneficial effect on the inllainniation in the 
other eye if it has already taken firm hold. 

Otherwise, the treatment is that of irido- 
cyclitis in general (p. 480). In the later stages 
j»ilocarpine injections and iodide,s by the mouth 
assist the absorption of exudates. The results 
of treatment are usually disappointing. Im- 
provement of vision may sometimes be ob- 
tained by an optical iridectomy, but this must 
not be undertaken until the eye has been quiet 
for several weeks or months. In severe cus(*s, 
if iKjrception of light persists, niore desperate 
operations, such as extraction of the lens, etc., 
may justifiably lx* undertaken if the other (iyc 
is blind or lias been removed. 

4. Ci[(>KoimTf.s 

This term is used to include all inflamma- 
tory and degenerative changes in the choroid. 
Owing to the dependence of the outer layers 
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of the retina for their nutrition on the in- widely scattered, these do not usually affect 

tegrity of the choroid, the retina always suffers peripheral vision sufficiently to prevent the 

in these cases, and the term choroido-retinitis patient from getting about, but a central 

is therefore preferable. scotoma of this nature will prevent reading 

The truly inflammatory forms of choroiditis and fine near work, 
include disseminated choroiditis, diffuse cho- Though choroiditis is generally due to 

roiditis, anterior choroiditis, purulent choroid- syphilis, either acquired or congenital, other 

itis, and tubercle of the choroid. cases occur and are probably due to auto- 

Disseminated choroiditis is the commonest intoxication from some source of sepsis (e.g. 

form, and is generally syphilitic in origin. In pyorrhoea alveolaris). 

the early stages round yellowish spots, with Treatment. — ^The syphilitic cases must be 

ill-defined edges, are seen scattered about the treated by antisyphilitic measures. In other 
fundus. They are due to exudation in the cases a source of sepsis must be sought for 
choroid. The overlying retina is cedematous and, if found, eliminated. When no cause can 
and cloudy. There may be dusty vitreous be found, treatment by the methods advised 
o])ucities. The iiurinbranc of Bruch becomes for iridocyclitis is indicated. All near work 
absorbed over the spots and the exudate be- should be stopped and dark glasses worn, 
comes organized, fusing the retina and choroid Diffuse choroiditis, though sometimes syphil- 
into n scar. During this j)rocess the retinal itic, is probably more often due to septic 
jiignient epithelium becomes broken down and or other toxins, e.g. tubercle. In the acute 
the jiignicnt is hca|)ed up at the edge of the stage yellowish-white or grey areas are seen in 
scar ; other j)atches of pigim^nt may become the fundus, shading off indefinitely at the edges, 

entangled in the scar tissue. In the later The plaques spn^ad and coalesce. The exu- 

stages, tljcrefore, the s^xjts look white, and dates organize, forming white areas in which 
usually have a rim of dense black pigment the characteristically anastomosing choroidal 
around them, and often irregular spots of vessels are seen, and over which the retinal 
pignumt within the.m. These spots are very vessels pass. Irregular patches of black retinal 

sharply defined, and remain permanently, pigment appear in and at the edges of the 

This eic^ftricial stage is naturally much more jiatches. Islands of normal fundus, often 

commonly observed than the transient acute sharply defined, are left between the patche.s. 
stage. Fj’csh foci, however, frequently arise Owing to the large areas involved, vision is 
and pass through the same stages, until the very seriously iinpaireil. 
whole fundus, or large jxfrtions of it, become Autsrior choroiditis is usually syphilitic, 

covered with the atrophic spots, lu the severest It is essentially disseminated choroiditis con- 
cases the vitreous opacities increase and the fined to the jieriphery of the fundus. Hence 
lens may become caturactous. it causes few symptoms,, and may be discovered 

\'i8ion is impaired by the destruction of the accidentally with the ophthalmoscope. It is of 
retina in the affected spots and by vitreous some value as evidence of syjihilis, but similar 
ojmeities. If the 8|)ots arc peripheral, the changes are sometimes found in myopic eyes, 
minute scotoma does not attract attention, Ponilent choroiditis may be exogenous, due 
and ext^uisive disseminated choroiditis may to a perforating wound, or endogenous. The 
exist without very marked obscuration of exogenous form usually passes on to panoph- 
^ision. If, however, a spot occurs in the thalmitis. Purulent choroiditis of the endo- 
muculur region or near it, the exudation in the genous form has in certain cases been proved 
acute stage se|>arates the ncuro-epithelial cells, to be due to various organisms, e.g. pneumo- 
crowding up those around, thus leading to dis- cocci, staphylococci (in furunculosis), meningo- 
tortion of objects {inetamorphopisia). Separa- cocci (in ixseudoglioma), etc. Even when the 
tion of the cones causes objects to look small choroid is chiefly affected, other parts of the 
(micropsia ) ; straight lines often aj)pear bent, uveal tract are usually involved, and cyclitia 
Flashes of light (photopsvv) nuiy also be ex- or hypopyon may be ])rescnt. Ophthalmos- 

IH'rieiiCfd owing to irritation of the neuro- copically the media are hazy, so that the yellow 

e])it helium. There may, too, be black spots cedematous retina is only dimly seen. In. 

in front of the eyes, due to ^)ositivc scotomata, milder cases there is a definite focus in the 

In the later stages the atrophic sjiots are in- fundus, usually resembling conglomerate tuber- 
capable of originating nerve impulses, and cle in appearance — i.e. there is an area occupied 
only negative scotomata exist. Although often by a cloudy-white or yellowish exudate. Owing. 
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to the attenuation of the virulence of organisms 
which have reached the eye hy the blood- 
stream, the process may stop spontaneously, 
absorption and organization of the exudates 
take place, and the resulting defect of vision 
depends on the size and position of the area 
involved. It is probable that many of the 
cases of choroiditis once attributed to syphilis 
or tubercle arc of septic origin, and this should 
bo carefully borne in mind in searching for 
the cause and treating individual cases. 

Degenerative forms of choroiditis include 
tliosc secondary to the inflammatory forms, 
such as the atrophic patches of dissoniinated 
choroiditis, etc., and those which are primary. 
Degeneration of the vessels of the choroid 
leads to migration of the retinal pigment, as is 
seen in congenital and syphilitic i*etinitis pig- 
mentosa {see Retina, Affections of). Local- 
ized patches of primary choroidal atrojjhy occur, 
and are usually central or circumpapillary. 

Central choroiditis or, bettei', choro'dal 
atrophy is found in myopia, in syphilis, as the 
result of a blow on the eye, and in old age. 
In the traumatic cases the blow is followed by 
pigmentation in and around the fovea, resem- 
bling central senile choroidal atrophy (see 
below). No changes may be found immediately 
after the blow, and central vision may be fairly 
good, yet the vision gradually dwindles and 
the pigmentary changes appear. 

Central senile choro'd atrophy is not un- 
common ill old iieoplc. If central vision is bad 
in an elderly patient, eannot be improved with 
glasses, and no causii such as cataract, glau- 
coma, etc., can be found, the pupil should be 
dilated with eoe-aine, or hoinatropiiie and 
cocaine, and the macula examined. (Care 
should be taken to instil e.serim* after the 
examination, on account of the risk of setting 
up glaucoma.) Pathological changes will then 
often be found. In the early stage there is a 
ring of line pigment spots around the fovea, 
more sharply defined on the foveal side, which 
has a circular or wavy edgi*. The stippling 
dwindles off peripherally. The centre gradu- 
ally becomes paler and the stippling denser. 
Frequently the pigment spots are rather larger, 
and irregularly scattered over the foveal 
region, the intervening spaces being yellowish- 
red and paler than the surrounding fundu.s. 
Central vision is much impaired, and eventually 
the central scotoma becomes absolute, pre- 
venting all reading and fine near work. The 
process is very slow, and one eye usually pre- 
cedes the other by some weeks or months. 


but eventually both succumb. The condition 
has been attributed on insufficient grounds to 
sepsis, especially pyorrhtna alveolaris. 

Central areolar cho?o*clil atrophy is a large 
central patch of choroidal atrophy also occurring 
in old people. The patch is oval or circular, 
and includes the area between the disc and the 
macula. The sclerotic shines through the 
atrophic choroid, of which all except a few of 
the larger vcs.sels have disappeared. The 
patch is white and usually sharply defined, 
without much pigmentation. There is a large 
absolute scotoma. 

Central guttate choroiditis, or Tay's choroid- 
itis, is a condition found in old people in which 
the macular area is studded with minute 
ycllowish-whitii spots. They increase in num- 
bers, but otherwise remain stationary. The 
smallest are round, the larger, always small, 
have enmaied edges due to fusion of con- 
tiguous sjiots. The edges of the spots are often 
greyish, owing to pigment epithelium wliich is 
stretched o ver them. The condition is bilateral , 
and does not in itself cause much impairruont 
of vision. The sjiots arc hyalin excrescences 
(colloid bodies) on the membrane of Jlruch. 

Circumpapillary choroidal atrophy is found in 
chronic glaucoma, old age, and myopia. The 
disc is surrounded by a yellowish ring, vaiying 
in breadth. Ajiart from the fact that the 
blind spot is enlarged, vision is not affected 
by this condition alone. 

Myopic choroiditis is described under My- 
opia (see Refraction and Accommodation, 
Errors of), and sarcoma of the choroid under 
Retina, Affections of (p. 115 ). 

J. TIerrert Parsons. 

UVULA, ELONGATION OF.— Elongation 
of the uvula g morally oc.curs in the presence of 
sinus suppuration or nasal obstruction, but 
some cases are due to excess in drinking or 
smoking. Congenital elongation is met with 
occasionally. The usual symptoms arc an irri- 
tating cough and retching. The nasal dis- 
ease must be treated, and most cases will then 
recover, if the organ be painted with glycerin 
of tannic acid or Mendl’s solution (iodi puri 
6 gr., potassii iodidi 20 gr., ol. menthro piperita) 
6 min., glycerin 1 oz.) daily for a few weeks. 
In some cases the uvula needs removal. 
Having been painted with a lO-per-ccut. solu- 
tion of cocaine, it is seized with a pair of 
toothed forceps and drawn forwards ; us much 
of the organ as is necessary can then be cut 
off with scissors. N. Biggs. 
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VACCINATION AND VACCINIA. --Vac- 
cination is a method by which vaccinia, or 
cowpox, is inoculated into the human subject 
as a protection against smallpox. 

Historical note. — Prior to the introduc- 
tion of vaccination, inoculation of smallpox, 
or variolation, was practised in the eighteenth 
century, having been introduced into England 
by Lady Mary Wortley Montagu from Con- 
stantinople in 1721. the inoculated disease 
was usually of a mild type, though fatal cases 
were not infrequent ; but the chief objection to 
the practice was tlie fact that it always gave 
rise to new foci of infection. In 1796 Edward 
Jenner performed his first vaccination, and two 
years later jmblished his “ Inquiry into the 
Causes and Effects of the Variolce Vaccinse,’* 
in which he showed that cowpox, casually 
communicated to man, has the power of render- 
ing him insusceptible to smallpox. 

During the earlier jmrt of the nineteenth 
century vaccination rapidly took the place of 
inoculation. It was provided gratuitously by 
the first Vaccination Act of 1840, when vario- 
lation was made illegal, and it became com- 
pulsory in 1854. Exem|>tion on the ground of 
conscientious objection was granted in 1898, 
when the age for obligatory vaccination was 
raised from 3 months to G months, and in 1907 
the means for obtaining exemption were facili- 
tated. Kevaccination is not compulsory in 
this country. 

Technique of vaccination. — The most 
convenient site is the skin of the left arm, 
about the insertion of the deltoid. The skin 
is first washed with soap and water, then with 
alcohol, and dried. Antiseptics arc not re- 
quired, and if used should be w^ashed off with 
water befort* the o|)eration, as otherwise they 
may interfere with the action of the vaccine. 
The skin is scraped with a blunt lancet or 
needle, and the lymph is rubbed into the 
scarified areas. By the official regulations four 
vesicles should be produced, and the total 
area of the vesicle-formation should not be 
less than half a square inch. 

The use of calf-lymph has now abnost 
entirely superseded that of human lymph, its 
advantages being that an unlimited supply of 
it is always available, and that by this method 
there is no danger of the transmission of cer- 
tain diseases, es])ecially syphilis, as sometimes 
occurred after vaccination w'ith human lymph. 


The lymph is obtained by vaccinating a. young 
calf which has first been kept under observa- 
tion for a week to exclude the possibility of 
tuberculosis, glanders, foot-and-mouth disease, 
tetanus, and skin eruptions of any land. The 
vaccine virus is usually taken from the animal 
between the fifth and eighth days. Glycerin, 
6t) per cent., is added ; this exercises a germi- 
cidal action without interfering wdth the activity 
of the vaccine virus. 

The period at which vaccination should be 
performed varies according to circumstances. 
Unless the child is exposed to smallpox (as 
when the mother is suffering from that disease), 
vaccination should not be performed until at 
least ten days after birth, as until then there 
is a danger of hasmorrhagic disease of the 
new-born being set up by the operation. 
Vaccination is also contraindicated when the 
child is suffering from a generalized skin erup- 
tion or congenital debility. In the absence of 
such contraindications the child should be 
vaccinated at some time wdthin the first three 
months of life. 

Jievaccination should be practised whenever 
there is a likelihood of fresh exposure to small- 
pox. The average period of complete immunity 
confcrr(‘d by primary vaccination is seven 
years, but it is well to err on the safe side by 
revaccinating any persons during a smallpox 
epidemic whose last vaccination dates from 
more than five years previously. In the ab- 
sence of any such epidemic, revaccination may 
be delayed until the age of 9 or 10 is reached. 
The protection afforded by successful revac- 
cination is usually more prolonged than that of 
primary vaccination, but it is always advisable 
to repeat the operation if there is an epidemic 
of smallpox. 

A person should not be regarded as insus- 
ceptible to vaccinia until the process has been 
repeated several times with different varieties 
of lymph, failure being often due to an old 
and inactive virus. Persons refractory to vac- 
cinia are not necessarily immune to smallpox, 
though it is probable that if revaccination 
has been performed two or three times un- 
successfully with a reliable lymph there is no 
risk of contracting variola 
Prophylactic efficacy of vaccination. 
— The most valid arguments in favour of 
vaccination are these : 

1. Prior to the general introduction of vac- 
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cination in infancy smallpox was pre-eminently 
a disease of children, just as measles is to-day. 
According to Bernouilli fully two-thirds of all 
children born were sooner or later attacked by 
smallpox, and on an average one-twelfth of all 
children succumbed to the disease. The pro- 
tection afforded by infantile vaccination has 
been to raise considerably tlie age-incidence 
of smallpox, so that the great majority of 
vaccinated patients in a smallpox hospital is 
always found to be adults. 

2. The low incidence and mild character of 
the disease in children who have been vaccin- 
ated, as compared with the nnvaccinated. 
Thus, during the London epidemic of 1901-2, 
of 96.*5 smallpox patients in the first seven 
years of life, only 47 had been vaccinated, all 
of whom recovered, while of the 91G unvaccin- 
ated cases 393 died — a mortality of 42*9 j)cr 
cent. 

3. The immunity enjoyed by the medical, 
nursing, and domestic staff of smallpox hos- 
pitals, in whom vaccination has been carried 
out. 

4. The comparative fatality from smallpox 
among the vaccinated and the unvaccinated. 
During the London epidemic of 1901-2 the 
mortality among 6,945 vaccinated cases was 
11-5 per cent., as compared with 33 1 per cent, 
among 2,278 unvaccinated cases. 

5. The immunity from smallpox among the 
recently vaccinated or revaccinated. This was 
exempliffed in the case of the well-vaccinated 
German Army in the Franco-Pruasian War 
in 1870, in contrast with the ill-va(;cinatcd 
French soldiers, 23,000 of whom di(*d from 
smallpox, and more recently during the epi- 
demic of 1901-2, in Glasgow, where the small- 
pox cases were confined absolutely to the not 
recently revacejnated section of the popula- 
tion. 

A striking example of the iinjumity with 
vhich a hospital staff can be brought into con- 
tact with smallpox is supplied by tlie last great 
London ejjidemic. Of 974 persons employed at 
the Metropolitan Asylums Board smallpox hos- 
pitals during 1902, only 2 contracted smallpox. 
One of thesij was a nurse who had not been 
Tevaccinated, as she had had an attack of small- 
pox five months previously. The other patient 
had a very mild attack, and the evidence of 
successful revaccination was doubtful. On the 
other hand, of 4,339 persons employed at the 
M.A.B. fever hospitals during the yeat, 196, 
or 4-5 per cent., contracted scarlet fever or 
diphtheria and 1 died. 


Opponents of vaccination have urged that 
the decline in smallpox is due to improved 
sanitation and not to the protection afforded 
by vaccination. They ignore the fact, how- 
ever, that other infectious diseases, such as 
measles, scarlet fever, and whooping-cough, 
have not shown the same decrease, but are 
just as prevalent as before. 

Nature of vaccinia. — Copemaus experi- 
ments have shown that vaccinia is merely 
smallpox modified by transmission through 
several calves. A histological confinnation of 
this conclusion has been furnislied by Council- 
man and others, who obtained identical results 
from the inoculation of vaccine and of smallpox 
lymph on the cornea of the calf and rabbit, 
the Cyloryctcs variolco being found in the 
lesions. Vaccinia, as stilted in the article 
Smallpox ((pv.), is apparently due to the 
asexual phase in the life of this f)arasite. 

Symptomatology. — The clinical course of 
vaccinia in man shows a remarkable uni- 
formity. After an incubation ])(n*iod of about 
three days, in which there are no (»l)vious 
symptoms a])art from a slight traumatic re- 
action of varying degree and duration, a pale 
fiat papule appears at the vaec.ination site and 
gradually increases in size. On ilio fifth day 
the papule becomes vesicular at the perij)hery, 
the fluid contained in the vesicle being at first 
thin and transparent. At the same time a 
reddish areola a])p(».ars round the vesicle and 
increases in extent until th»* elov’^enth day. On 
the eighth or ninth day the vesicles reaches its 
maturity, being well filled with a turbid fluid 
at the periphery and slightly umbilicated in 
the centre. J)esiecation of the pocks begins 
about the eleventh day. Between the four- 
teenth and twentieth days thc‘, scjxb falls off, 
leaving a ])iginented scar which in course of 
time hec/om(is pale ami j)itied. According to 
the degree of reaction the skin surrounding 
the pocks becomes more or less indurated 
and tender, aiid tlie axillary glands become 
inflamed. 

The general symptoms consist in a slight 
degree of fever and malaise, headacjhc and 
backache, usually more pronounced in adults 
than in children. The fever, as a rule, sub- 
sides rapidly and the other symptoms soon dis- 
appear. The blood shows a leucocytosis on the 
third day, when the papule first appears, and 
later when the pocks reach maturity. During 
the period of maturation of the pocks a general- 
ized transient blotchy erythematous rash is not 
infrequently seen, especially in children. 
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Revaccination. — ^The phenomena of re- 
vaccination vary according to the individual 
and the date at which the operation is per- 
formed after primary vaccination. The symp- 
toms may be exactly the same as in primary 
vaccination, showing that the immunity has 
been exhausted, but more frequently they are 
more or less modified. The incubation period 
is shortened and the specific reaction appears 
very rapidly. The papule is very soon followed 
by the V(*si(;li‘, and the inflammation surround- 
ing the vesicle is not so pronounced as in 
primary vaccination. Constitutional symptoms 
are often absent altogether, but are frequently 
as severe as, or more severe than, after primary 
vaccination. 

Generalized vaccinia. — ^Instead of the 
j)ocks being confined to the site of inoculation, 
the eruption may become generalized, either 
as the result of auto-inocuiation or from the 
virus having been introduced through the 
digestive, circulatory, or respiratory system, 
instead of through the skin. The time of 
appearance of generalized vaccinia is usually 
between the fourth and tenth days. The erup- 
tion is accompanied by fever and may resemble 
smallpox, but is distinguished from it by the 
absence of a prodromal stage, and by the 
distribution of tlie lesions, which are most 
numerous on the trunk. Generalized vaccinia 
is extremely rare, only 6-8 cases having been 
found by Chauveau among 5(K), 000- -600,000 
vaccinated jiersons. 

Accidental vaccinia. — It is not very un- 
common for ])ersons in charge of recently 
vaccinated children to inoc.ulate themselves 
accidentally with the lyiujih from the child's 
arm. The face, lips, or eye are the sites most 
frequently allected, but several cases arc on 
record in which the mouth, throat, and vulva 
liave also been the sites of accidental vaccinia. 
Very serious results are likely to occur when 
unvaccinated children sufieriug from a skin 
disease such as eczema are aecidcutally inocu- 
lated in this way. Of 20 such cases collected 
by Blochmann, 6 died, and 1 completely 
lost the sight of the right eye. The reasons 
for the unusual severity of accidental vaccinia 
in eczematous children are : (1) The patients 
are not protected by j)re.viou8 vaccination. 
(2) The humanized lymph with which they 
are inoculated is more virulent than calf- 
lymph. (3) The lymph inoculated into the 
eczematous area reaches the circulation more 
quickly than when the insertion is made in the 
ordinaiy way through the healthy skin. 


Vaccinia and other diseases. — The possi- 
bility of vaccinia lighting up latent diseases 
should always be borne in mind. It is doubtless 
through ignorance of this fact that certain dis- 
eases, especially syphilis and tuberculosis, have 
sometimes been wrongly attributed to vaccina- 
tion. Vaccination of persons suffering from the 
acute exanthemata or other infectious diseases 
has been carried out on an extensive scale by 
several observers without any injurious effects. 
During a smallpox epidemic at Naples, which 
lasted several years, more than 4,000 patients 
in a fever hospital, suffering from various con- 
tagious diseases, were vaccinated without a 
single bad result. The disease pursued its 
ordinary course, complications were not more 
frequent, and the mortality was even lower 
than in previous years. It was also found that 
the various infectious diseases had no effect 
on the development of the vaccine-pocks 
(Montefusco). 

Complications of vaccination. — Gener- 
ally speaking, complications after vaccination 
performed with calf-lymph are very uncom- 
mon nowadays, and can only be attributed to 
secondary infection, which can be avoided 
with proper care. Negle(jt of proper jirecau- 
tions exposes t he vaccinated subject, as in the 
case of any otlier wound, to various infections, 
such as eiysij)elaH, tetanus, furunculosis, or im- 
petigo contagiosa. 

Although syphilis cannot be transmitted by 
calf-lymph as it w'as by human lymph, it is 
conceivable that performance of the operation 
with contaminated instruments might trans- 
mit the disease, or that the wound might bo 
infected later. 

Post-vaccinal eruptions arc occasionally 
seen, but are not frequent. They w^rc found 
in 36 cases, or 3-3 per cent, of 1,070 cases of 
vaccination observed by de JBiehlcr, the rashes 
most frequently seen being erythema multi- 
forme, scarlatiniforme, morbilliforme, and urti- 
caria. 

Mortality. — The deaths certified yearly as 
attributable to “ cowpox and other effects of 
vaccination ” have been shown by Ac land to 
be seven times fewer than those due to chloro- 
form, and even fewer than those due directly 
or iudirectly to ether. j Rollestox. 

VAOC IN ESTHER APY (see Immuxixv). 
VAOCJN I A (sec Vaccixatiox axd Vaccinia). 

VAGABOND’S DISEASE (see Pigmexta- 

TIOX). 
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VAQINAy CYSTS OF. — ^Practically all true 
cysts of the vagina arise in embryonic vestiges, 
either Wolffian or Mullerian. Cystic swellmgs 
are, however, encountered which have origin- 
ated as myxomatous degenerations in meso- 
blastic tumours or as heematomata. 

The Wolffian cysts are found on the anterior 
and antero-lateral surfaces of the vagina. 
Commonly there is one main cyst, and con- 
nected with it, above or below, a chain of 
small cysts, occupying a line in the long axis 
of the canal. They arise from that portion 
of the Wolffian body (Grartncr’a duct) which 
originally ran down each side of the uterus to 
the base of the bladder. These cysts arc thin- 
walled in proportion to their size, which rarely 
exceeds that of a cricket-ball ; they have clear 
watery contents, and microscopically arc found 
to be lined with cylindrical epithelium, which 
is flattened to cuboidal in the larger swellings. 

The Miillcrian cysts are commonly found in 
the vaginal vault. They are really misplaced 
glands of the uteiine cervix, seldom attain any 
size, and contain mucoid fluid ; they are lined 
with columnar mucous epithelium. 

Vaginal cysts are frequently discovered 
accidentally on examination for some other 
condition, or during labour. Sometimes advice 
is sought for what is supfiosed to be a cystocele 
or prolapse owing to a mass presenting at the 
vulva. They seldom attain any size, and are 
usually sessile and glistening-white in appear- 
ance. They are readily diagnosed from a 
(jystocele or a prolajise on digital examination, 
and from a cystic fibroma by the appearance 
and irregular density of the latter. 

Treatment consists in enucleation. If they 
are at all large, it is necessary to evacuate the 
contents, in order to obtain a clear field of 
operation. Occasionally the vaginal cyst may 
extend into a broad-ligament cyst. 

Tapping and injection of fluids is not advised, 
as the convalescence is more prolonged and 
abscesses occur. The results do not compare 
favourably with those obtained by enucleation. 

Bryjoen Glendining. 

VAQINAi MALFORMATIONS OF {see 
Amenorrikea). 

VAGINA, NEW GROWTHS OF.— The 

vagina is seldom the seat of new growth. A 
fibroid tumour and malignant disease, which is 
usually secondary, arc those found. 

The vaginal fibroid is more allied to a 
fibroma than to a fibromyoma. It is usually 
single, sessile, of dense hardness, spherical. 


rarely nodular, and subject to myxomatous 
degeneration. 

Symptoms, diagnosis, treatment. — ^The symp- 
toms arise either from pressure effects on the 
bladder, urethra, rectum, or sacrum, from pre- 
sentation at the vulva, or from obstruction of 
labour and coitus. Tlic smaller tumours arc 
readily diagnosed by determining their site of 
origin, but digital exploration may he difficult 
with a large tumour distending the vagina. Tluj 
treatment consists in enucleation. With largo 
tumours a portion may reipiirc to be removed 
piecemeal, in order to facilitate delivery and 
obtain a clear view of the base of attachment. 

Carcinoma of primary origin is very rare, 
and provides not more than 1 in 5,000 of the 
cancers of the genital tract. It is seen in 
Iiatients between 50 and 60 years of age, and has 
usually been attributed to a long-worn pessary. 
The growth is of the squamous-cell variety. 

Secondary cancer is more common, and 
originates from the extension of a cervical 
cancer or an implantation of a coluiunar-celled 
growth of the uterine body. 

Chorion - epithelioma may he either 
primary or secondary. The growth is a dark, 
vascular, small mass, readily bleeding, and aj)- 
])ears to consist of nothing more than blood- 
clot. The untciuidoiit gestation should load to 
the recognition of the type of malignancy. 

Sarcomata occur either as (a) mclano- 
sarcomata arising near the outlet, very malig- 
nant, and characterized by their dark colour ; 
(6) tumours of a mixed solid type — myxo-sar- 
comata and fihro-sarcomata ; and (c) poIy[)oid 
growtlis in relation to the cervix. Of the |H)ly- 
poid growths, ovisr 80 per cent, occur in children. 

Symptoms and treatment. — The symptoms of 
malignant disease, absent in the early stages, 
are a bloodstained discharge, a tumour, and a 
variable amount of pain. All malignant growths 
should bo widely excised. In inoperable cases 
irradiation with X-rays or radium may amclior- 
ate the symptoms. Glf.ndinino. 

VAGINA, PROLAPSE OF {see Tkiaiu 
Organs, Fp:male, Displacements op). 

VAGINAL AND UTERINE FISTULiE.— 

Under this liead will be considered urinary, 
faecal, and incnstrual fistula;. 

1. Urinary Fistul/E 

Impacted labour and instrumental deliveries 
are still responsible for the majority of urinary 
fistulee. But with the more frequent recourse 
to Caesarean section in difficult labour there has 
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of late years been a great decrease of such 
fiequelac. Operations, such as vaginal CsBsarean 
section, symphysiotomy, and, more especially, 
the wide pelvic resections for carcinoma of the 
cervix, account for a large proportion of the 
ureteral group of fistulee. 

Types of urinary fistulas. — ^Tho com- 
monest type is the vesico-raginal fistula, 
characterized by continual incontinence while 
the patient is uj) and about, while when she 
is recumbent it is only intermittent, as the 
vagina fills until movement causes esca^)e. 
CV>nfirmation of the position and typo is ob- 
tftinod l)y examining with a speculum while 
coloured fluid, run through a catheter into the 
bladder, is watched as it escapes by the fistu- 
lous ojiening. 

A rare form is the uretliro-vaginal fistula, in 
wJiich urine escapes during the act of mic- 
turition only. 

Jn the vesico-cervical fistula, whicdi is very 
raie, the coloured fluid injected into the 
bladd(*r escaj)es from tlic cervix. 

^riu! in'ctero-iYUfinal fistula — ^the second in 
order of fi’equency — is characterized by in- 
continence, while the urine, from the o]))H)site 
sid<» is voided naturally. The diagnosis is 
made by the ])osition of the fistula in the 
vaginal vault and hy tlio c.ystoscopic cathe- 
tei-ization of the alTected ureter to tlie janiit 
of the tistulous o]iening, when a few drops 
c»f collargol may be run through tlic catheter 
to (‘ontirm. 

In the vretcro-cercicdl fistula — a very rare 
form — tlie diagnosis is made as for uretero- 
vaginal, except that the escape, in this 
instance, is from the cervix. 

Symptoms.'- The symptoms of urinary 
fistula are the cscaiKJ of urine, an unjtleasant 
ummoniaical odour, crytliema of the external 
]»arts, and a sodden vagina. F'ormcrly these 
j>ati(‘nts led a most miserable existence, but 
to-day the only question to be answered is, 
lioA\ long to wait before operating. In the 
]Mvsence of sloughs, ] ms-bearing granular sur- 
faces, and cystitis, it is advisable to ado2)t 
l*iilliative measures, directed towards clearing 
up the cystitis, obtaining healthy wound 
surfaces, and iwe venting excoriation by the 
aiJihcution of ointments, for a period varying 
from three to six months. Spoutjuieous heal- 
ing occurs, but must be rare, and is never 
recorded after the first month. 

Treatment is invariably surgical, and 
success depends largely on special ex^jeri- 
euce. 


2. F^cal Fistula 

Fascal fistulse result most commonly from the 
unskilled use of forceps, which usually gives 
rise to an ano-vaginal fistula ; from malignant 
growths ; from the wearing of pessaries ; 
and from surgical treatment of pelvic ab- 
scesses and tumours. They are characterized 
by incontinence of faeces and the escape of 
flatus. 

In the commonest form a ruptured perineum 
fails to heal and an ano-vaginal opening is 
present, situated about an inch above the 
anus, with only a bridge of tissue separating 
it from the i)erineuin. 

The recto-vaginal tyi>e may occupy any j)art 
of the ])ost vaginal wall and fornix. 

Treatment. — The majority of these fistulae 
tend to close spontaneously, and operative 
measures should therefore be postponed for 
two to four months, in anticipation of such 
a result and the subsidcmcc of tissue in- 
fection. 

In the ano-vaginal type it is usually advis- 
able to cut the bridge of perineal tissue and 
then to jiroceed to reinovtj scar tissue, dissect- 
ing free the anal and vaginal walls. Using 
catgut, the gut-wall should first be sewn up, 
next the perineal body reconstituted, and 
filially the posterior vaginal wall sutured. 
Healing is common, but in severe cases, in 
which the anal sphincter has been much 
damaged and scarred, full control may not 
be regained. 

For the recto-rag inal fistula a free resection 
of the o^HUiing with its scarred neighbourhood, 
sejMiration of the respective walls, and suturing 
in layers is uniformly successful. 

For high recto- or entoro- vaginal fistulas it 
is simpler and more satisfactory to operate 
from the abdomen. 

3. Menstrual Fistula 

Tliese fistula' result from a Casarean section 
in w'liieli the uterus has been drained or sup- 
puration has occurred, but they also follow 
operations on the uterus. 

A fistulous track passing from the anterior 
abdominal si'ar into the uterus permits a 
continual escape of clear fluid or pus, and of a 
periodic bloodstained discharge corresponding 
with the onset of the menses. 

Spontaneous closure is the rule. When the 
fistula persists, excision of the sinus with care- 
ful suturing of the uterine and abdominal 
walls is uniformly successful. 

Bryden Glendining. 
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VAGINAL PESSARIES {see Pelvic 
Organs, Female, Displacements op). 

VAGINISMUS {see Dyspareunia). 

VAGINITIS, — Inflammation of the vagina 
from infection or imtation. 

Etiology. — ^The vagina is not easily in- 
fected, or damaged by chemical or mechanical 
irritation, because of the thickness and resist- 
ance of its mucous membrane. The acid secre- 
tion which moistens the vagina has germicidal 
properties, but when the discharge is abnormal 
it usually becomes alkaline, and the vagina in 
consequence is less protected from infection. 

Primary vaginitis of infective origin is rare 
in adults, but in infants and young girls, in 
whom the mucous membrane is more delicate, 
infe(5tivc Aiilvo-vaginitis is common and readily 
transmitted ; though it is often due to the 
gonococcus, other organisms and intestinal 
^larasites are responsible for many cases. 

While infection is generally the cause of 
vaginitis, in the majority of these cases its 
jirimary seat is the cervix, the discharge escap- 
ing into the vagina and causing inflammation 
either ])y the organisms infecting the mucous 
membrane or irritating it by their products. 
The gonococcus and strejitococcus are the two 
most important, but others, such as the colon 
and diphtheria bacilli and various fungi, are 
also responsible. 

Douches used too hot, too strong, or too 
often are other causes; and just as the skin 
may be irritated by certain solutions, so may 
the vaginal wall. 

Caustics applied to tbe cer\4x may run down 
and cause* vaginitis ; or tlie condition may 
result from neglected pessaries, foreign bodies, 
sloughing flbroids, or cervical carcinoma. 

Symptomatology. — The most constant sign 
of vaginitis is discharge, but other signs and 
symj)toms may be present, varying with the 
cause of the inilaniniation, the duration of 
the attack, and the condition of the mucous 
membrane. 

If the inflammation is ocm/c, irritation of the 
vulva is usually noticed first, and is followed 
by burning and throbbing at the vaginal orifice, 
with scalding on micturition. Within a day 
or two of the onset of symptoms there is usually 
abundant discharge, which may be thick and 
purulent or of a serous or sero-purulent char- 
acter. On inspection, the vaginal walls and 
the inner surface of the labia are found to 
be engorged, hot, and tender, and, on wiping 
the mucous membrane, inflamed and bleeding 


papillae may be seen. The labia may also be 
oedematous. 

In chronic cases the patient complains of 
discharge, tenderness of the vagina, and often 
of irritation of the vulva. Backache and im- 
paired health are common, but in many cases 
the only symptom is discharge. When the 
vaginal wall is insj)eeted, reddened areas may 
be found seatterc'd over its surface. The dis- 
charge varies in amount and may be yellow, 
white, or greenish. 

SenUe vaginitis occurs after the menopause, 
and is a result of postolinuicteric atrophy of 
the mucous membraiio, which lowers its resist- 
ance to infection. Th«»re is usually free dis- 
charge ; the mucous nieinbranc is smooth, ])ale, 
and atrophied, with large red areas scattered 
over it; the superficial epithelium is .shed in 
places, and the raw surfaces may adhere to 
one another. In this way the fornicos may be- 
come obliterated or the vagina be narrowed 
and distort'Cd. 

In granular vaginitis the mucous membrane 
is roughened by numerous nodules ; it is 
probably of gonorrhoml origin, and is usually 
associated with j)regnam*y. 

Membranous vaginitis, in which a mem- 
brane forms on tlu^ wall, may occur in dipli- 
theria, cholera, dysentery, and scarlatina. 
Thrush sometimes dev(*lops in this situation. 
Membranous vaginitis of unknown origin occa- 
sionally occurs in association with u similar 
condition in the intestim*. 

Diagnosis. — Vaginal discharge is generally 
of ccii-vical or uterine origin ; therefore the 
mere |)resence of discharge must not be re- 
garded as evidence of vaginitis. If the vaginal 
mucous membrane is inflamed and pa])illaj, 
red areas, or granules arc found, a diagnosis 
of vaginitis can be made. 

Prognosis. — The prognosis is usually good, 
but in gonorrho'al cases recovery may be ex- 
tremely slow ])ocause of the ditti(*ulty of eradi- 
cating tli(i infection from the cervix and 
uterus ; when senile change or carcinoma is 
the cause, relief by douching is all tliat can be 
expected. 

Preventive treatment.— To avoid vagin- 
itis in infants, mothers should be instructed to 
keep the child’s vulva clean ; they should also 
be warned of tlie possibilities of infection being 
carried to others by sponges or towels. 

In adults, douching as a routine practice 
should be discouraged and, when douches are 
indicated, tlieir frequency, tcra])eraturc, nature, 
and strength should be regulated. Pessaries 
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must not be too largo ; they should be kept 
clean and renewed three or four times a year. 
Sexual intercourse should be restricted within 
moderate limits, and, with gonorrhoea in either 
sex, should be forbidden until all evidence of 
it has been absent for at least six months. 

Remedial treatment. Vnlvo-vaginitis in 
children. — ^At the onset of the attack, search 
should be made for its c^iusc, and the possi- 
bilities of a foreign body in the vagina should 
not be overlooked ; examination for gono- 
cocci and other organisms is most im- 
portant. 

The child should be confined to bed and the 
vulva frequently bathed with weak potassium 
] permanganate or with boric-acid solution. 
Precautions should bo taken, especially in 
gonorrhcnal cases, to prevent the patient from 
carrying the infection to the eyes. If the in- 
ilammation does not subside the vagina can 
be irrigated from above downwards, or solu- 
tions may be ajpplied to the lower part of the 
vagina on cotton-wool or introduced through 
a catheter in small quantities. Useful pre- 
jmrations for gonorrhoea are silver nitrate 
2 iKir cent., argyrol 4 per cent., and colloidal 
silver. 

Acnte vaginitis. — ^In treating acute vaginitis, 
the patient should be confined to bed, a purge 
given, and light diet ordered. Some of the 
dis<*liargc should be collected in a sterile tube, 
and smears made from it for bacteriological 
examination. 

Irritation and i)ain at the vulva usually 
caus(^ great discomfort and require treatment. 
Douches of normal saline, or boric-acid or lead 
lotion, should be used to wash away the dis- 
charge and relieve pain and irritation. Fomen- 
tations applied to the vulva, and olive oil or 
jparnlfin smeared over the vaginal walls and 
vulva, sometimes give great relief. 

Strong antiseptic douches increase irritation 
and should never be used. 

In gonorrhcral cases it is probable that the 
cervical glands are infected and that the dis- 
cliarge from them is the cause of the vaginitis ; 
treatment should therefore aim at destro 3 ^ing 
the organisms in the cervix. A speculum 
should be introduced daily, the os exposed, 
and the solution selected introduced on a 
Playfair's probe into the cervical canal, care 
being taken not to pass the probe beyond the 
internal os ; the infection frequently remains 
limited to the cervix, and therefore risk of 
causing its spread upwards should be avoided. 
The best results are obtained in these cases 


by using silver nitrate (10 per cent.) or one 
of the organic silver compounds. 

When acute vaginitis is due to the strepto- 
coccus the same general treatment is indicated, 
but iodine or carbolic acid should be substi- 
tuted for silver salts. Infection of the cervix 
may be the cause of the vaginitis, but in a 
much smaller percentage of cases than in 
gonorrhoea. For this reason swabbing the 
cervical canal is less important, and there is 
not the same tendency for the infection to 
become chronic if it is not done. In other 
cases rest and frequent douching with non- 
irritating fluids are the most satisfactory method 
of treatment. 

Ohionic vaginitis should be treated with 
douches; those advised for acute vaginitis, and 
others such as alum, zinc sulphate, and lysol 
solutions, may be tried. The vagina should 
also be treated locally by swabbing, plugs, or 
medicated pessaries, and the treatment of any 
discharge from the os should not be omitted. 

SwdUfing . — The vaginal walls should be ex- 
posed through a 8i)cculum, the secretion wiped 
away, and silver nitrate 2 per cent., iodine 
2 per cent., or some organic silver preparation 
applied to the whole mucous membrane. The 
process should be repeated two or three times 
a week. 

If small iuflam(‘d areas are seen, pure car- 
bolic or stronger solutions of iodine or silver 
nitrate can be applied to them. 

Pluggim/,— The object is, by distending the 
vagina, to open up all the folds in the mucous 
membrane and so expose its whole surface to 
the drug. An anaesthetic should be given if 
strong solutions are used. After all discharges 
have been wiped away, the vagina should be 
swabbed carefully with 5- or 10-per-cent, silver 
nitrate and ])acked with a plug moistened in 
this solution. The plug should be removed 
after twenty-four hours, and normal saline 
douches ordered tlirce times a day for the 
following we(‘k. Dichlorainine-T (5 per cent.) 
in chlorsosanc, and eucalyptus oil (40 per cent.) 
in olive oil, give good results. An anaesthetic 
is unnecessary. 

Medicated •pessaries are made containing 
various substances such as ichthyol, iodine, 
colloidal silver, and thymol, in a medium that 
melts at body temperature. These pessaries 
arc introduced into the vagina and, as they 
melt, liberate their active ingredients ; in this 
way the mucous membrane is exposed to the 
action of the antiseptic for a long period. 

A simple douche should be given the evening 


490 



VALVULAR DISEASE, CHRONIC 


before introducing the pessary, which should 
remain in position during the night and be 
followed by another douche. A course of ten 
days or a fortnight of this treatment often has 
exceUent results. j p hedley. 

VALVULAR DISEASE, ACUTE (see 
Endocarditis, Acute). 

VALVULAR DISEASE, CHRONIC.— In 

heart disease generally the question of prog- 
nosis is of the first importance to both medical 
attendant and patient. 

The latter will want to know, not only if 
he is in danger of sudden death, but what are 
his prospects in regard to the future, and how 
he may regulate his mode of life so as to give 
liimself the best possible chance. The me£cal 
attendant is required, therefore, not merely 
to make a diagnosis of the exact nature of 
the patient’s afiection, but to forecast what 
effect it is likely to have in shortening his life 
or limiting his sphere of activity. 

During and immediately after an attack of 
acute endocarditis, it is frequently very diffi- 
cult, if not impossible, to estimate with any 
degree of accuracy to what extent the particular 
valve attacked, or the heart-muscle itself, has 
b(*en damaged. When the dilatation from the 
myocarditis, which in some degree is usually 
associated with acute endocarditis, has sub- 
sided, and the damaged valve has become 
cicatrized, so that there is produced what is 
termed a “ chronic valvular lesion,” an ap- 
proximate estimate can be formed of the extent 
of the lesion and a basis for prognosis is thus 
established. A slight valvular lesion may give 
rise to little inconvenience, but the establish- 
ment of a lesion of some severity upsets the 
hydraulics of the circulation and impairs the 
nu^chanism of the heart as a jmmp. As a result 
of a severe lesion certain changes in the cavities 
and walls of the heart take place which are, 
in part, an attempt by Nature to counteract 
the ill effects of, or compensate for, the lesion. 
The vascular system also adajrts itself to meet 
the requirements of the circulation. Thus, in 
mitral or aortic stenosis we find the vessels, 
of which the radial artery may bo taken as an 
example, contracted down and small, in pro- 
portion to the degree of narrowing of the 
valvular orifice affected ; for it is obvious that 
if the vessels remained the normal size, the 
attenuated stream flowing into them could not 
maintain the pressure requisite for an efficient 
circulation. On the other hand, in aortic in- 


competence, a condition in which a powerful 
hypertrophied loft ventricle throws into the 
arterial system, with great force, an abnor- 
mal quantity of blood, we find the arteries large 
and relaxed to accommodate the increased 
amount, and the pcrij)heral resistance dimin- 
ished by a similar relaxation of the art.e;inlea. 
so that the work of the lieart is proportionately 
lessened. 

Reserve power of the heart. — In the 

healthy heart there is an enormous reserve 
power which enables it to resjiond to the in- 
creased demands entailed by exertion and 
exercise without any ill effect. Though the 
most important factor in this reserve power is 
the efficiency and integrity of the muscular 
wall of the heart, it is obvious that serious 
damage to a valve will impair the functional 
efficiency of the cardiac mechanism. It is 
important, therefore, for purposes of prognosis, 
that w’e should be able to form some estimate 
of the degree of severity of a valvular lesion 
IIow this may be arrivcid at will be discussed 
in the sections on the different valvular le.sions. 

Aortic IncoiMpetence 

Etiology. — The valvular lesion may be the 
result of acute endocarditis in childhood or 
early adolescence associated with rheumatism, 
scarlet fever, or, more rarely, other infijctions, 
the pathology of which is considered under 
Endocarditis, Acute (q.v.), or it may be 
due to chronic dcgcncrat've change of tlie 
valve associated with atheroma and dilatation 
of the aorta. It is important to distinguisli 
between these two varieties, and, as tlioy differ 
materially in their clinical features, they will 
be discussed under separate headings. 

Pathological anatomy. — Tln^ condition of 
the valves varies according to the degrees of 
severity of the attack of endocarditis. In wild 
or simple rheumatic endocarditis, which occurs 
usually in childhood or early adolcsccinse, along 
the margins of the valve small raised pinkish 
granulations are present, wliich microscopically 
are seen to consist of a superficial layer of 
fibrin and leucocytes, beneath wliich is jiro- 
liferating connective tissue. Jn the process of 
healing, fibrous tissue is formed, and, a cer- 
tain amount of cicatricial contraction taking 
jilace, the margin of the valve Ixiconies irregular 
and allows of a varying amount of leakage. 
In the more severe and ulcerative format of 
endocarditis there is considerable d<!Struction 
of tissue ; if the i)atient survive and rejiair 
take place, the valve is so greatly deformed 
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and its flexibility so impaired that it allows 
of considerable reflux. Frequently, also, lime 
salts are deposited in the diseased areas and 
the valve becomes rigid and calcified. Its 
cusps may become adherent at their margins 
and, as cicatrization takes place, may contract 
down, a narrow rigid stenosed orifice resulting 
(aortic stenosis). 

In the chronic degencratim legions of later life, 
resulting most commonly from syphilis, but 


competence there is a powerful hypertrophied 
left ventricle throwing into the arterial system 
with great force an abnormal quantity of blood, 
and the vessels, by relaxing, increase the arterial 
capacity, and accommodate the increased 
volume of blood thrown in at each systole. 
The relaxation of arterioles, by lowering the 
})eripheral resistance, also lessens the work of 
the heart. The artery at the wrist is large. 
The pulse wave comes with a sudden rush 



sometimes from severe intermittent strain, or 
from tobacco or lead ])oisoiuiig, the degenera- 
tive cliangeii in the valves are usually associ- 
at<Ml with atheroma of the aorta. The valves 
may be rigid, selero8<»d, and calcified to a vary- 
ing degree. Frequently also, as a result of 
atlieroma, tlie root of the aorta gives way 
and becomes dilated. This may Iw an im- 
])ortant contributory cause of the inconi- 
])etenco. 

Physical signs. The pulse. — Tlie most re- 
markable feature in the jiulse is its collaj)sing 
character, to which attention was first drawn 


it is large and forcible, but very short and 
ill sustained, collapsing almost immediately 
under the finger. These (sharacteristics are best 
lirought out when the arm is raised. Another 
important cliaracteristic; is the j^osition of the 
dicrotic notch. In a collai)sing pulse it falls 
below th(*. middle of the descending line in the 
pulse tracing to near the base, instead of to 
above the centns as in the normal pulse tracing. 
(Fig. 102.) 

In the aortic wcomjictcncc of later life tlie 
pulse differs materially from that just described. 
The vessel is usually thickened and less elas- 



Fig. 103. — Pulse of nortic incompetence in later life due to degenerative change. 


by Conignn. It is due in part to the loss of 
su])port to the column of blood in the aorta 
on its elastic recoil, and consequent sudden fall 
of blood-pressure by leakage through the in- 
com[>etent valves, and in jmrt- to the remark- 
able. relaxation of tlie arteries and arterioles 
wliich is characteristic of aortic. incomi>etence. 
This relaxation would seem to be a protective 
measure on the jiart of Nature. In aortic in- 


tic as a result of degenerative change or high 
arterial tension, the mean blood-pressure is 
much liigher, and the vessel remains more or 
less full between the beats. Thougli some 
features of tlie aortic pulse are present, the 
collap.sing character is much less marked, the 
fall being more gradual, and the dicrotic wave 
less pronounced or absent. (Fig. 103.) 

Arterial and capillary pulsation. — promi- 
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nent feature in aortic incompetence is the vio- 
lent pulsation of the arteries throughout the 
body, which is so conspicuous in the carotids 
that from this sign alone a diagnosis may 
sometimes be made. Capillary pulsation also 
is usually present, and is best brought out by 
rubbing the skin, jnreferably on the forehead, 
so as to bring out a red patch. This will be 
seen to flush and pale alternately, flushing with 
the systole and paling with the diastole of the 
heart. It is also well brought out by pressure 
on the flnger-nail, when the pulsation is seen 
beneath the nail. Sometimes pulsation is 
transmitted through the capillaries to the v(*ins. 
The capillary pulsation is the result of the 
general arterial relaxation previously dcstiribed, 
which obtains in the capillaries as well as in 
the larger vessels. 

The heart. — ^Dilatation of the left ventricle, 
followed by hy^jertrophy, usually results from 
aortic incompetence, and extremes of dilata- 
tion and hypertrophy arc met with in this 
condition when a severe lesion lias occurred in 
early life. 

The dilatation ajipcars to be brought about 
in the following way : during diastole, the 
elastic recoil of the aorta forces back a certain 
amount of blood through the incompetent 
valves into the left ventricle when it is in a 
relaxed and defenceless condition ; at the same 
time blood is pouring into it from the left 
auricle. Thus the ventricle has either to re- 
sist the reflux, or, if it is incapable of this, 
accommodate an increased quantity of blood 
and therefore dilate. The chief factor in 
antagonizing over-distension or dilatation by 
the reflux from the aorta is the tonus of the 
heart-muscle ; this may be greatly impaired 
by the myocarditis usually associated with 
the valvular lesion, so that dilatation results. 
Later on, hypertrophy fol low's as a result of 
the additional work entailed by the increased 
output from the enlarged ventricle. 

The diastolic murmur , — The {>athognomonic 
sign of aortic incompetence is a murmur pro- 
duced by the backward rush of the blood from 
tlie aorta through the leaking valve into the 
left ventricle during diastole, as the elastic 
recoil of the walls of the great vessels takes 
place. The seat of production of the murmur 
being the valve at the root of the aorta, the 
point on the chest- wall neanist the origin of 
the sound is at the level of the third left costal 
cartilage close to the sternum, where the 
aortic valve is situated ; but since the conus 
arteriosus of the pulmonary artery is inter- 


posed between the aorta and the chest-wall, 
it is not always at this point that the murmur 
is heard best. It is usually audible over 
“ the aortic area ” in the second right inter- 
costal space, where tlie aortic second sound 
is heard best, as the aorta comes into contact 
w'ith the chest-wall at this point ; but the 
murmur is frequently more pronounced and 
heard more distinctly along the left margin of 
the stcM'num in the fouith or fifth left inter- 
costal space. This distribution of the murmur 
may perhaps be explained by its conduction 
downwards by the regurgitant stream of blood. 
It is also usually audible at the apex. Its 
seat of maximum intensity is in marked 
contrast to that of the murmur in aoitic 
stenosis, which is always most audible at the 
aortic cartilage. 

Tike aortic secoml sound , — In moderate degrees 
of incomxietence this is not replaced to any 
extent by the murmur and is usually audible. 
It is not always i)08sible, while auscultating the 
aortic are^, to be certain that the second sound 
heard there is not the pulmonic conducted 
across ; but sinc^e the aortic st^cond sound is 
well heard over the carotid in the neck, a posi- 
tion in which the pulmonic is never audible, 
it is possible, in case of doubt, to uscertain, 
by listening there, to what extent the aortic 
second sound is replaced by the murmur. 

Mitral murmurs. — As has already been 
}H>inted out, there is almost invariably some 
dilatation of the left ventricle as a result of 
aortic incompetence, and functional iiicom- 
lietence of the mitral orifice frequently results 
and gives rise to a mitral systolic murmur at 
the apex. The mitral valve itself may have 
been damaged, (Joincidently w’ith the aortic 
valve, during the attack of acutt^ e,ndocarditis, 
and mitral incompetence may r(*,sult from this 
also. In certain cases a luesystolic murmur 
may be heard at the a{)ex in the absence of any 
mitral stemosis, the “ Austin Flint ” murmur, 
so called because first described by Flint in 
1862. An explanation 8uggcst(*d for its occur- 
rence is the following : The mitral and aortic 
orifices being in close apposition, the aortic 
regurgitant stream impinges on the relaxed 
anterior flap of the mitral valve during diastole, 
and at the same time the current of blood from 
the left auricle strikes the opposite surface of 
the mitral flap, which is thus thrown into 
vibration and generates a murmur. An alterna- 
tive explanation is that the regurgitant aortic 
stream prevents the complete falling back of 
the mitral flaj), which thus partially occludes 


493 



VALVULAR DISEASE* CHRONIC 


the mitral orifice and gives rise • to actual 
obstruction at the mitral orifice. A presystolic 
murmur audible at the apex may, however, be 
duo to genuine mitral stenosis, and may be 
recognized by the characteristic rumble ter- 
minating abruptly in a short sharp first sound ; 
but the most important factor in the diagnosis 
of mitral stenosis as a complication of aortic 
incompetence will be the modification of the 
pulse, which will be small in volume in pro- 
portion to the degree of stenosis, and will lose 
its collapsing character. Cyanosis and symp- 
toms of pulmonary congestion and backworking 
may also be present, or may be induced on 
slight exertion if the stenosis is severe. 

Symptomf The s3rmptoms, when present, 
are mainly those of deficient blood supply to 
the systemic circulation consequent on the 
ill-sustained blood-x)ressure, to wit, pallor of 
countenance, shortness of breath, and a tend- 
ency to faintn(‘ss from cerebral anaemia, espe- 
(‘ially on suddenly assuming the erect from 
th(*, recumbent j)osition. Sometimes praecordial 
pain or anginoid attacks occur. In the later 
stages, attacks of cardiac asthma with severe 
and agonizing orthopnoea may be a distressing 
feature. 

When the left ventricle gives out and free 
leakage through the mitral orifice takes place, 
engorgement of the lungs and liver, oedema of 
the lower extnunities, cyanosis, and a train of 
mitral symptoms predominates. 

Prognosis. — For jmiqioses of ])rognosis it is 
im})ortunt, if this be jiossiblc, to form some 
estimate of the degree of severity of the val- 
vular legion. We have seen that, as a result 
of aortic incomjHJtence, certain changes in the 
heart and circulation take i)lace. 'fhe ex- 
tent to which these changes have resulted will 
afford valuable help in arriving at such an 
estimate. 

The pulse , — The degree* of collapse in the 
jniisc and the size of the artery are proportion- 
ate to the amount of incompetence of the aortic 
valves ; thus, a very collapsing pulse and a 
large relaxed radial artery are indicative of a 
severe valvular lesion. 

The heart . — The degree of hypertrophy and 
dilatation of the left ventricle also affords 
important information. As the ventricle has 
to propel a greater volume of blood than normal 
and resist, as far as possible, excessive disten- 
sion by the regurgitant stream, it is essential 
that its walls should be strengthened. We find 
that in favourable circumstances hypertrophy 
of its walls takes place in propoiiaon to the 


increased work it has to do. If, nowever, 
the muscle be seriously damaged by myocar- 
ditis, or if the patient get up and go about 
too soon, before the heart has had time to 
recover from the acute attack, the degree of 
dilatation and hypertrophy which takes place 
may be disproportionate and excessive. 

The diastolic murmur and the aortic second 
sound . — ^No special prognostic significance can 
be attached to the character of the murmur, 
which may be loud or soft, short or prolonged ; 
but the degree to which the murmur replaces 
the second sound is im|)ortant, and if this 
soimd is inaudible in the neck over the right 
carotid artery, it is an unfavourable element 
in the prognosis. When the heart is failing the 
diastolic murmur usually becomes shorter and 
less pronounced. 

Symptoms . — The readiness with which symp- 
toms of cardiac distress arc induced on exertion 
is one of the most im])ortaiit considerations in 
j)rognosis, as it is a measure of the degree to 
which the heart is handicapped by the valvular 
lesion, and also of its functional caj)acity. In 
slight cases, and even in lesions of moderate 
severity in whicli efticient compensatory hyper- 
trophy of the left ventricle has taken jilace, 
the i)atient is able to live an ordinary life, to 
take active exercise without discomfort, and 
may survive for many years. In later life, as 
degenerative (*hanges set in, the heart is apt 
to break down, and old age is seldom attained. 
When symptoms of insufficient blood supply 
to the j)criphery, such as pallor of face, giddi- 
ness, and faintness, are prominent, and short- 
ness of breath is induced on the least exer- 
tion, the outlook is necjessarily unfavourable. 

The aortic incompetence of later life . — In the 
aortic incomiKjtenco of later life, in which it 
is the result of syphilis, intermittimt strain, 
and degenerative lesions associated usually 
with atheroma and dilatation of the aorta, 
the prognosis is far less favourable*, than in the 
case of lesions due to acute endo(‘arditis in 
the young. Frequently, dilatation of the root 
of the aorta, to which the valves arc attached, 
is the primary lesion and the main cause of 
the incompetence. Moreover, from the nature 
of the degenerative changes which have given 
rise to it, the lesion is likely to progress. 

If the regurgitation be at all extensive the 
left ventricle is unable to respond to the extra 
strain, or, at this period of life, to undergo 
hypertrophy, and consequently soon breaks 
down. Death may i-esult from a sudden syn- 
copal attack, or secondary mitral incompetence 
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with backworking through the lungs and oedema 
of the legs may ensue. 

Treatment.— In well-compensated or slight 
cases no special treatment is necessary, but in- 
structions should be given as to the amount 
and kind of exercise to be taken ; this will 
vary according to the degree of severity of the 
lesion. 

There is some controversy as to the advisa- 
bility of administering digitalis shortly after 
the establishment of the lesion. It has been 
argued that it is advantageous because it in- 
creases the tonicity of the heart-muscle, and 
would thus tend to limit the amount of dilata- 
tion. From experiments on animals, in which 
a traumatic aortic lesion has been effected, it 
has appeared to be of benefit in limiting the 
dilatation, but it does not follow that it will 
be useful in rheumatic lesions. In rheuinatisin 
the heart-muscle has been impaired by myo- 
carditis, and if damaged severely, will be un- 


venous system, the result of right-ventricle 
breakdown secondary to that of the left. 

In the former case there are shortness of 
breath, pallor of countenance, and sleepless- 
ness of an intractable kind, or anginal at- 
tacks ; sudden death from syncope may ensue. 
In these circumstances, rest in bed is of course 
essential. Stimulants, ammonia, ether, alcohol, 
nux vomica, and strychnine are useful ; liyjw)- 
dermic injections of morphia give great relief 
in anginal attacks. 

In the second grouji, in which cyanosis, 
dropsy, enlargement of the liver, and mitral 
symptoms are present, digitalis is of great 
service, but it should not be jiersisted in after 
the mitral symptoms have been relieved, and 
should gradually be discontinued. 

Aortic Stenosis 

Etiology. — Stenosis of the aortic orifice 
arises most commonly from cicatrization and 
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able to respond. Even if the muscle be so little 
damaged that the administration of digitalis 
inijiroves its tonicity, the heart is stimulated 
to contract more forcibly and the tonicity of 
the aorta is increased, so that the reflux will 
become more violent. Absolute rest for some 
weeks or months after the establishment of the 
lesion till the heart has had time to hyper- 
trophy is far safer and preferable to adminis- 
tering digitalis. When the patient begins to 
go about again, exercise should be renewed very 
g|radually and great care taken to avoid exer- 
tion or hurry. If these precautions be observed 
at the outset, recovery may take place to a 
remarkable degree in favourable cases with a 
moderate lesion, and the jiatient may suffer so 
little inconvenience that he may scarcely be 
aware of the presence of heart disease for 
many years. This, of course, only holds good 
for lesions acquired in childhood or early 
adolescence. 

When compensation fails and symptoms set 
in, they arise from one of two causes : (1) 
failure of the left ventricle to maintain an 
efficient circulation in the arterial system, (2) 
backward pressure and engorgement of the 


of aortic stenosis. 

adhesion of the cusps of the valves during the 
process of rejwiir after an attack of acute endo- 
carditis. It is not a very common lesion ; 
when it oee.iirs it is frequently associated with 
aortic, ineompetemce. The degree of narrowing 
vai-ies greatly ; in extreme cases the cusj)s may 
become fused together to form a fibrous ring 
which undergoes calcification, leaving only a 
narrow' orifice a quarter to half an inch in 
diameter. Degenerative changes, the result of 
atheroma or syphilis, may also be a cause of 
aortic steno.sis and give rise to thickening, 
rigidity, and c^ilcification of the valvcij, which 
function imperfectly and projeci into the blood- 
stream but do not cause a serious degree of 
obstruction. Aortic stenosis of congenital 
origin is occasionally met with. 

Physical signs. The pulse.- -The pulse 
wave is gradual in its ascent, indicating a slow 
filling of the aoi-ta ; the ix?rcuH.sion wave is 
small, the vessel full between the beats, and 
the dicrotic wave ill marked or absent (Fig. 
104). As stenosis is more commonly associated 
with incomi)etencc, this typical pulse is not 
very frequently met with ; but when the 
double aortic lesion exists, the degree to which 
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the pulse of aortic incompetence is modified by 
the stenosis, and so loses its main character- 
istics, is of great importance in the diagnosis. 

The heart. — ^Hypertrophy of the left ven- 
tricle, induced by the effort to overcome the 
obstruction, is the main structural change in 
the heart. This may be very considerable, and 
as the stenosis is usually associated with aortic 
incompetence the heart may attain an enormous 
size. The aortic second sound varies in in- 
tensity, but is usually rather faint and indis- 
tinct in })ronounccd cases of stenosis ; when, 
however, dilatation of the aorta is present, and 
the obstruction is slight and due to thickening 
of the valves, it may be loud and ringing. 

The chief auscultatory evidence of aortic 
stenosis is a systolic murmur with its maximum 
intensity at the second right intercostal space. 
It is usually conducted to the carotids and to 
the left of the sternum. It may be soft and 
blowing or loud and vibratory in character. 
A vibratory thrill over the aortic area is felt 
on ^)alpation in a certain number of cases. 

It must not be concluded that every aortic 
systolic murmur is indicative of aortic stenosis. 
8uch a murmur may also be caused by roughen- 
ing or rigidity of the valves, dilatation of the 
aorta, aneurysm, or anaemia. 

Haemic murmurs can usually be identified 
without difficulty by the presence of anaemia 
and by the absence of any structural change 
in the heart or modification of the pulse. 

Aneurysm of the ascending i>ortion of the 
arch of the aorta is not difficult to distinguish 
when associated with a systolic murmur, for 
other definite signs of aneurysni'— a pulsating 
tumour or dullness in the second right inter- 
costal space — will be present. 

In distinguishing between mere roughening 
or rigidity of valves and actual stenosis, it 
must bo borne in mind that the effect of aortic 
stenosis is to diminish the size of the blood- 
stream flowing from the heart into the aorta 
and to throw extra work on the left ventricle. 
As the calibre of the arteries is reduced in pro- 
j)oition to the size of the blood-stream, the 
radial artery is relatively small in actual 
stenosis and tlie pulse modified as described 
above. There is also marked hypertrophy of 
the left ventricle. When aortic incompetence 
is jjresent as well, we can judge of the degree of 
stenosis by the extent to which the character- 
istics of the collapsing pulse of aortic incompe- 
tence are modified. Merc roughening or rigidity 
of the valves does iiot cause these modifications 
ill the pulse or changes in the heart. These 


affections are usually met with in elderly 
subjects with a high blood-pressure and arterio- 
sclerosis. There may ther^ore be a moderate 
degree of hypertrophy of the left ventricle, 
the result of high blood-pressure ; the radial 
artery will bo thickened and inelastic but not 
diminished in size. 

Prognosis. — ^When the constriction is mode- 
rate in degree and occurs in a young subject, 
the heart hypertrophies sufficiently to over- 
come the obstruction, and no ill effects may be 
felt or serious symptoms arise for many years. 
If the stenosis be severe, the left ventricle, in 
spite of hypertrophy, has great difficulty in 
maintaining an efficient circulation. Sooner or 
later it wears itself out and gives way. As 
this takes place the pulse becomes irregular 
and attacks of angina or cardiac asthma may 
set in. Death may occur from a sudden syn- 
copal attack, or from gradual heart failure with 
dropsy and pulmonary engorgement. 

Treatment. — ^As nothing can be done to 
relieve the obstruction, care must be taken 
not to put; more strain or work on the left 
ventricle than is absolutely necessary, and 
life should be regulated carefully accordingly. 
When the left ventricle begins to fail and 
serious symptoms arise, rest in bed and the 
administration of digitalis in moderate doses 
are of service, but the results are not very 
satisfactory, and only a temporary improve- 
ment can be looked for. 

Mitral iNCOMrEXExcE 

Mitral incompetence per se is certainly by 
far the least serious of the valvular affections. 
The range of possibilities as regards prognosis 
in this affection is very wide and varied. The 
mere statement that a patient is suffering from 
mitral incompetence is absolutely valueless 
without qualifications, and, as will be seen 
later in the discussion of prognosis, the etiology 
of the lesion, the condition of the heart-muscle, 
and the degree of dilatation of the left ventricle 
are of great importance in this connexion. 

Etiology. — From this point of view the vari- 
eties of mitral incompetence may be divided 
into two main groups; (1) incom})etence due 
to a lesion of the mitral valves from endo- 
carditis ; (2) incompetence due to atony or 
dilatation of the left ventricle, the valves them- 
selves being normal. 

(1) Mitr^ incompetence due to valvular 
lesions. — Damage to the mitral valve from 
acute rheumatic endocarditis is by far the 
commonest cause in this group. Chronic 
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endocarditis due to thickening and rigidity of meet with serious mitral regurgitation result 
the mitral valve may be a cause of incomjjc- ing therefrom. The myocardium in these cases 
tence in later life, but this is usually of slight is always affected, and frequently the peri- 
degree and is not serious unless associated with cardiuni becomes adherent to a greatly dilated 
degenerative change in the heart muscle. heart, fixing it in a condition of dilatation and 

(2) Mitral incompetence doe to dilatation of hampering its movements. The left ventric^le 
the mitral orifice. — In discussing mitral incom- may thus remain permanently enlarged and 
petence dependent upon atony or dilatation of greatly dilated, so that a serious degree of 
the left ventricle, we must bear in mind that mitral incomiwtence jxirsists. 
the mitral ring to which the valves are attached Physical signs. The pulse. — The jailse is 
is not rigid and unyieldmg like that of the aorta, usually regular in force and frequency till com- 
but a circular band of muscle-fibros wliich by pensation breaks down ; but in old rheumatic 
their contraction in systole play an important hc^arts and cases where elironic degenerative 
part in the closure of the orifice. Further, the eiiange in the cardiac muscle is ])resent, irregu- 
pa pillary muscles attached by the chord® larityofrhvthm, dependent on interference with 
tendinc® to the margins of the valves are also the paths of the nervous impulses, may set in. 
factors in the mechanism which secures accur- The heart. — IMinor degrees of iiicom[>etenee 
ate apposition of the valvular eurtains. They due to endocarditis may exist without giving 
prevent them from being unduly displaced rise to any a]»preoiable change, in the heart or 
upwards by the strain to 'which they are sub- position of the ai[)ex beat. When the reiliix 
jeeted during the ventricular systole. If, there- is considerable, dilatation of the left auricle, 
fore, the contractile power of this circular followed by some hypertrophy, results, but 
muscle, or that of the papillary muscles, be the main work of com|^nsatioii falls u))on the 
impaired by loss of tonicity, slight leakage right ventricle, which, undergoing liypcrtrophy, 
through the mitral orifice may result. causes sonns displacement of the apex beat "to 

When the whole left ventricle dilates and its the left. When the incompetence is due to 
walls give way as a result of damage to its cardiac dilatation, the degree of displacement 
muscle-fibres by myocarditis or degenerative of the apex beat naturally depends upon the 
changes, a proportionate degree of relaxation degree of dilatation of the two ventricles. It 
or enlargement of the mitral ring necessarily is disi)laced outwards and downwards in vary- 
results, and a considerable amount of leakage ing degree. 

may take place through the iin[wrfectly closed When the left ventricle remains ])(‘rmaueiifcly 
mitral orifice. dilated, as is fre([ueiitly the case wlnni the 

Loss of tone in, or damage to, the iiiusenlar peri(jardiuin becjonics adheieiit after ])rolonged 
fibres of the heart may be brought about by or relapsing pericarditis, hypertrophy ensues, 
various causes. There is usually some loss of as it has to propel a larger quantity bf blood 
tone, due to the effect of bacterial toxins, in than normal. It may be very greatly enlarged 
the cardiac muscle after acute illnesses such so that the apex beat is in the sixth or seventh 
as infiuenza, pneumonia, and enteric fever, but space in the anterior or midaxillary line, 
this does not, as a rule, give rise to incom- The characteristic sign of mitral incompetence 
petence of the mitral valve unless undue is the presence of a systolic murmur heard at 
exertion is indulged in too soon after con- the apex, due to the regurgitation of blood 
valescerice. through the iniiHjrfectly closed mitral orifice 

Dilatation of the left ventricle, sufficient to during systole of the heart. The murmur is 
give rise to mitral iuconipetence, is frequently usually conducted to the axilla and m*iy bo 
met w’ith in an®mia, Graves’s disease, and audible at the back to the hdt of the spine at 
chronic alcoholism ; in the last two instances the level of the fifth to the eighth ribs, where 
it may be very considerable. the shoulder of the left ventricle rests against 

Mitral incompetence from dilatation of the the spine. The extent to whhjh the miirraur 
left ventricle also occurs secondarily to aortic is conducted do {>ends on its intensity and pitch, 
incompetence, and sometimes in subacute It may bo soft and blowing in cJiaractor or, 
Bright’s disease (parenchymatous nejihritis). in some instances, high-pitched and musical, 
llheumatism, also, by its toxic effects on the and may short or long in duration. It 
myocardium, is one of the most important may replace the first sound entirely or partially, 
causes of cardiac dilatation, and in the re- or may immediately follow without appreciably 
la 2 )sing rheumatic pericarditis of childhood we affecting it. 
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The pulmonary second sound is accentuated^ 
due to increase of pressure in the pulmonary 
circulation. 

When the right ventricle gives way and 
compensation fails, there are dyspna^a and 
cyanosis, the veins of the neck are full, and 
pulsation of the ventricular type may occur. 
The liver becomes enlarged and oedema of the 
lower extremities develops, but it is remarkable 
how rapidly both the dropsy and the enlarge- 
ment of the liver will disappear under rest in 
bed and suitable treatment. Examination of 
the liver should always be carried out carefully, 
as its fluctuations in size afford important 
evidence of the degree of backworldng and 
engorgement of the right side of the heart. 

Prognosis. (1) In oases due to a valvular 
lesion. — When we are called uj)on to give a 
prognosis in a case of chronic valvular lesion 
traceable to a jmst attack of rheumatic endo- 
carditis, our task is comparatively simple. We 
must first endeavour, by the data at our com- 
mand, to estimate the degree of severity of 
the lesion. 

Tlie characters of the murmur and of the 
first sound afford important information. ]f 
the murmur be not conducted much beyond 
the apex beat, not audible in the back, and 
do not replace the first sound to any great 
extent, or if it follow the first sound after a 
brief hut api)reciablc interval (i.e. is late sys- 
tolic in time), the regurgitation is presumably 
slight in amount. If the systolic murmur re- 
j)lace entirely or greatly modify the first sound, 
we may infer that the lesion is severe, for the 
intraventricular pressure is so reduced by the 
regurgitation that it is insufficient to make 
the muscular wall, as it suddenly contracts 
down on the contained blood, taut enough to 
generate that sound. 

As the work of compensation falls mainly 
u]X)n the right ventricle, the degree of enlarge- 
ment and liypertrophy of the right ventricle is 
an inijwrtant guide to the severity of the lesion. 
Enlargement of the right ventricle causes dis- 
placement outwards and somewhat downwards 
of the apex beat, and epigastric pulsation. 
Tlie degree of accentuation of the pulmonic 
second sound affords useful information as to 
the extent to which the pressure is increased 
in tlie pulmonary circulation. 

The sytnptoms . — A very injportant factor in 
])rognosis is the readiness with which symptoms 
of cardiac distress are induced, or a breakdown 
of compensation occurs. Many people are 
going about with a mitral lesion who arc utterly 


ignorant of the fact, and lead an ordinary life, 
taking plenty of exercise without suSering any 
inconvenience. In them we find little appre- 
ciable evidence of compensatory changes, and 
it is obvious that in such cases the lesion is 
BO slight as to be almost negligible, whatever 
the character of the murmur. 

In other cases the patient, though uncon- 
scious of any heart affection, seeks advice for 
shortness of breath on going uphill or upstairs, 
though comfortable when taking ordinary 
walking exercise. This indicates that the re- 
serve power of the heart has been considerably 
reduced by the derangement caused by the 
valvular lesion, extra exertion inducing B3rmp- 
toms of cardiac distress. In these cases it is 
necessary to lay down strict rules as to the 
amount and nature of the exercise allowed, 
and to explain to the patient that these symp- 
toms are a warning to desist at once from the 
exertion which induces them. 

In regard to prognosis in cases of complete 
breakdown of comj)ensation in which enlarge- 
ment of the liver, drojwy, and other signs of 
engorgement are i)resent, much depends ui)on 
whether the breakdown has been induced by 
undue exertion, or by any additional burden 
on the heart such as an attack of bronchitis, 
or has ocemrred wliilc the jmtient has been taking 
all possible precautions. In the former event 
it is remarkable how, time aiid again, the heart 
responds to suitable treatment by rcsst and the 
administration of purgatives and digitalis. In 
the latter, the prognosis is necessarily unfavour- 
able, the more so as the onset of symptoms is 
likely to be due to commencing degenerative 
change in the cardiac muscle. 

A danger to be apprehended, in cases of 
mitral incompetence in children who come 
under notice shortly after an attack of endo- 
carditis, is the subsequent onset of mitral 
stenosis from cicatricial contraction of the 
damaged valves. This should make our prog- 
nosis guarded even in apparently favourable 
cases. My im2)Tession is tliat the patient often 
comes up for medical advice only when mitral 
stenosis has set in and symptoms attributable 
to that affection begin to present themselves, 
although mitral incompetcuce may have been 
present for some years. 

(2) In cases due to dilatation of the mitral 
orifice. — ^In dealing with the question of prog- 
nosis in mitral incomi^etence due to dilatation 
of the left ventricle, without actual lesion of 
the valves, the etiological factors are of ex- 
treme importance, and are many and varied. 
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When, during an attack of rheumatism, a tion is a case of Graves’s disease in a lady 
systolic murmur, indicative of mitral incom- aged 40, whom I attended when the apex beat 
j^tence, develops at the apex, it is often a diffi- was in the sixth space in the anterior axillary 
cult matter to decide whether this is due to line and a loud blowing svstolic murmur was 
damage to the valves from endocarditis or is present ; a year later, when the disease had 
the result of dilatation of the left ventricle, become arrested, the ai)ex beat had receded to 
If the murmur be'^ musical in character or the fifth space, and the systolic murmur had 
change in quality while the iiatient is under disappeared entirely. 

observation, we may be fairly certain that it Prognosis, tliereforc, even in severe degrees 
is the result of an actual lesion of the valves, of mitral incomj)etence, may be favourable 
If there be little evidence of dilatation of the provided there is no serious degree of degenera- 
ventricle, only slight displacement of the apex tivo change in the cardiac muscle. A fortiori, 
beat, and no great increase in the area of car- it is favourable in the minor degrees of incoiii- 
diac dullness, and the murmur b(‘, soft and petence due to tempoiary loss of tone of the 
blowing in character, it may be nec.essary to cardiac muscle from the various causes eiiu- 
wait for some weeks after the subsidence of merated in the section on etiology, 
the attack before its nature can be determined Treatment*- JMitral incomp<'tence is met 
with certainty. If, after the subsidence of an with in such varied degrees and has such varied 
attack of rheumatic jiericarditis in a child, causation that it is difficult to lay down general 
we find that the cavities of the heart, both rules as to treatment, and reference must be 
right and left, remain greatly dilated, and made to some of the different classes of cases, 
notice that there are marked 8ym})toms of In slight lesions resulting from endocarditis 
cardiac distress, such as rapid respiration and when no symjitoms arc ])resent, no drug treat- 
pulse, orthopnma, and perhaps enlargement of ment is rtiquired, but some restrictions as to 
the liver, and on auscultation at the apex we violent exercise should be enjoined. It is a 
hear a loud blowing systolic murmur, we may mistake to give digitalis or alarm a patient 
be inclined to attribute these in ])art to a lesion unnecessarily, merely because a mitral systolic 
of the mitral valve. Such a lesion may or may murmur is ])rcsent. 

not be present, but is of minor importance, as In more severe lesions, in which cardiac 
in these cases the extreme dilatation and the symptoms such as shortness of breath, cyan- 
resulting mitral incompetence are the conse- osis, or pr&ecordial jaiin are induc'ed on slight 
quence, Jiot of a valvular lesion, but of damage over-exertion, strict rules as to exercise, liurry- 
to the myocardium inflicted by tlie toxins of ing upstairs, etc., .should be laid down, and if 
the rheumatic micro-organisms. Inasnmcli as tlie pulse become irrcgulai or rapid, and sliort- 
the rjglit ventricle is usually affected to the ness of breath ])ersist, rest in b(*d for some days 
same degree as the left., and, being thinner- should be ordc».red, a jmrge administered, and 
walled, dilates even more readily, there is no small doses of digitalis (10-15 min. of the tinc- 
coiupensatory mechanism available to counter- tore) be given three times a day till the lieart 
act the effects of the mitral ii’comjieteiice, recovers its tonicity. It is iin])oi'taiit to l)(?ar 
and, in severe or prolonged attacks, enlarge- in mind that patients suffering from mitral 
ment of the liver, distressing dyspna'a, and disease are esixjcially liable to bronchitis from 
dropsy may set in. If the X)atient survive the congested condition of the lungs. Careful 
the attack, the jHiricardium frequently is cxamimibion of the chest should always be 
universally adherent and the heart does not made, so that, if the cardiac breakdown lias 
recover from the dilatation, but remains j>er- occurred from this cause, suitable treatment by 
manently enlarged, a loud blowing systolic expectorants should be given i)rcviously to 
iiiurmur being audible at the apex and con- the administration of digitalis, 
ducted through to the back. In such cases, When serious symptoms, such as dropsy, 
even though hypertrophy follows, the prognosis cyanosis, dyspnoea associated with enlargement 
as regards efficiency of compensation or pro- of the liver and pulsation of the veins in the 
longed life is necessarily unfavourable. neck, set in, ste]>s must be taken to relieve 

In Graves's disease and in chronic alcohol- the venous engorgement of the right side of 
ism it is remarkable how the heart may recover the heart, and to improve the tonicity of the 
when the toxin responsible for the cardiac heart-muscle. To relieve the engorgement, 
dilatation and resulting mitral incompetence venesection, or the ai>plication of leeches or 
has ceased to exert its influence. An illustra- dry cupping over the liver, may be employed 
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in severe cases. Ven^ction is especially in- year. In such cases the heart-muscle has, in 
dicated when bronchitis is present in addition, ail probability, been seriously damaged, and 
Rest in bed is, of course, imi)erative. Pur- a long time must elapse before regeneration and 
gatives of which mercury in the form of eflGicient hypertrophy can take place. Every 
calomel or blue pill is a constituent, combined precaution must be taken to avoid the recur- 
with colocynth and hyoscyamus, and followed rence of cardiac rheumatism to which these 
by salines repeated every morning, should be young patients are liable ; if possible, the 
employed, and will often suffice to relieve the winter should be spent in a warm, dry climate, 
venous congestion in less severe cases. To 

restore tonicity and overcome the dilatation, Mitral Stenosis 

digitalis should be given in fairly large doses Etiology. — ^Mitral stenosis, or constriction 

05 min. of the tincture every four or six hours) ; of the mitral orifice, is usually a sequela rather 
if much dropsy be present, 5“-8 gr. of caffeine than an immediate result of acute endocar- 
citrate may be added. Digitalis in the form of ditis. The constriction of the mitral orifice is 
Nativelle’s granules (.ji„ gr. every four hours) due to adhesion of the damaged valves and 
sometimes proves more efficacious than the cicatricial contraction of the fibrous tissue 
tincture, but should not be persisted in for formed in and around the valves and chordee 
more than three or four days, as its effects are tendincee during the process of repair. Some 
rapiffiy cumulative. While digitalis is being little time, therefore, must elapse before the 
administered in these cases, the amount of condition is established ; afterwards, in many 
urine excreted daily should be measured care- cases, it aj)peaTs to be slowly but persistently 
fully. This is especially important when dropsy progressive. 

is ;^escnt. Increase in the urinary excretion Statistics show that it is more common in 
indicates that the action of the digitalis is females than in males, an incidence of which 
satisfactory ; but if the urine be scanty and no adequate explanation is forthcoming, 
no increase take place even on pushing the While the severe cases are the result of acute 
digitolis, the drug should be discontinued for endocarditis, it is probable that some, of minor 
a time, and tried again later, after further de^ee occurring in later life, are attributable 
measures have been taken to relieve the venous to chronic degenerative changes and thicken- 
engorgement. ing of the mitral valves. 

When the drojisy is severe and jiersistent, the Though mitral stenosis is frequently met with 
insertion of Southey’s tubes in the lower por- in childhood and adolescence, the period at 
tion of the legs may be of service to drain off w'hich the graver symptoms set in is usually 
the excess of lymjffi in the tissues. rather later in life, between the ages of 20 and 

In cases of slight mitral incompetence due 30. The explanation of this would seem to 
to loss of tone of the cardiac muscle after such be that the narrow rigid orifice cannot expand 
(pauses as acute illness, overwork, or exertion ^iri jkissu with the development of the heart, 
when out of condition, it is not usually ad vis- and the relative disproportion becomes a more 
able to insist on complete rest in bed ; but serious handicap with advancing years, 
graduated walking exercise for short periods Morbid anatomy. The heart. — The left 
of time gradually increased fi-om day to day, ventricle is usually relatively small ; the left 
with rest in the recumbent position for at auricle and the right ventricle are dilated and 
least one hour before meals, may be ordered. hypertro 2 )hied. The condition of the mitral 
At the same time, small doses of digitalis orifice varies greatly. In extreme cases the 
(^10 min. of the tincture) with nux vomica or orifice may be a narrow slit about ^ in. by 
liq. strychninaj may be given three times a J in., “ button-hole ” in character, with a 
day to iiu})rove the tonicity of the heart- rigid, fibrous, and, it may be, calcified margin, 
muscle. A bracing dry climate is also of great the valves as such having entirely disappeared, 
importance in improving the general muscular Frequently this slit is at the top of a funnel- 
tone. If anaemia be present, it should be shaped projection. In other cases, a circular 
treated with ap})ropriate remedies. In cases of rigid orifice admitting the finger may be pre- 
severe mitral incom|)ctence resulting from j)eri- sent. Whatever the degree of stenosis, the 
carditis in which the pericardium has become valves are usually so rigid and adherent as to 
adherent, rest in bed for a penod of from two be incapable of functiomng efficiently, if at all. 
to three months or more is advisable, and a Physiological and pathological effects of 
very quiet life should be led for at least a mitral stenosis. — ^As the constriction at the 
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mitral orifice offers resistance to the flow of 
blood through it, the blood becomes dammed 
back in the left auricle, which becomes dilated. 
To overcome this resistance and to force the 
blood more rapidly through the narrowed 
orifice, the left auricle undergoes hypertrophy ; 
but the degree to which hypertrophy can take 
place in this thin-walled structure is very 
limited, so that it soon becomes over-distended 
and the blood is dammed back in the pulmonary 
circulation. To meet this, the right ventricle 
hypertrophies and drives the blood through 
the lungs with greater force ; thus the pressure 
in the piilmonary circulation is greatly in- 
creased, as also is that in the left auricle. It 
will be seen, therefore, that the main work of 
compensating for or counteracting the effects 
of the mitral lesion falls on the right ventricle, 
and the greater the constriction of the mitral 
orifice, the greater the demand for hyper- 
trophy and increased driving power on the 
part of the right ventricle to hasten the flow 


in which the circulation is brought to a stand- 
still in the face of the prolonged and intense 
back-pressure, when right ventricular failure 
sets in. Thus, one or more wedge-shaped in- 
farcts, often of very large size (2 or 3 in. 
across at their base), arc frequently found post 
portem. 

The liver. — ^The so-called nutmeg liver ’* is 
more frequently met with in mitral stenosis 
than in any other condition. The liver is 
greatly enlarged, engorged with blood, and on 
section the congested and distended intra- 
lobular veins stand out as small red areas 
surrounded by yellowish opaque rings of cells, 
atrophied and in a state of fatty degeneration. 
This combination gives rise to the so-called 
“ nutmeg appearance. The mechanism of 
its production is as follows : When the right 
ventricle becomes unequal to the task of main- 
taining the ever-increasing high pressure in 
the pulmonary circulation and becomes dilated, 
tricuspid incompetence sets in, with reflux of 



Fig. 105. — Pulse of extreme mitral stenoBls. 


of blood through the narrowed orifice. For 
the riglit ventricle may be compared to a 
l)ump, the narrowed mitral orifice to a nozzle 
at the end of a hose jjipii, tli<i host? piiKj being 
represented by the vesstils and capillaries of 
the pulmonary circulation. It is obvious that 
the rise in i)ressure in tlic jmlmonary circula- 
tion will give rise to great congestion, and 
entail serious damage to the parts of least 
resistance, namely, the capillaries, and in 
severe cases we find marked evidence of this 
post mortem. 

The lungs in old-standing cases arc tough, 
inelastic, firm on section, and of a peculiar 
brownish tint, a condition known as “ brown 
induration.” Microscopically, the capillaries 
are seen to be engorged, tortuous, and bulging 
into the cavities of the alveoli, many of which 
are collax)sed and obliterated, whilst others are 
filled with red blood-cells or their debris from 
ruptured capillaries. The lymphatics are loaded 
with pigment derived from altered haemoglobin, 
which gives the peculiar brownish tint. 

Infarction. — In the later stages of mitral 
steno.sis infarction is very liable to occur from 
stasis and thrombosis in the smaller arteries. 


blood into the right aurich?, which becomes 
engorgc»(l and dilated. The blood in the 
inferior vena cava can w'ith difliculty find its 
way into the already partly^filled right auricle, 
and this back-jiressure becomes manifest in 
the hepatic veins. The liver thus becomes 
engorged and the intralobular veins and capil- 
laries entering them in the centre of the lobules 
are distended with blood, wliilst the inter- 
vening cells atrophy from pressiinj or undergo 
fattv degciiieration. 

Physical signs. The pulse.—Thc artery at 
the wrist is small and full between the beats ; 
the pulse, small and of moderate tension, is 
usually regular in force and frequenc.y till the 
later stages in which compensation is failing 
or auricular fibrillation sets in, when it becomes 
very irregular. The size of the artery and 
pulse wave is an ini]W)rtant indication of the 
degree of stenosis, as the vasc.ular system 
contracts down and adapts itself proportion- 
ately to the diminished output from the 
imperfectly filled ventricle (Fig. 105). 

The heart. — The at>ex beat is usually dis- 
placed outwards to a varying degree by the 
liyjjcrtrophy of the right ventricle, but not 
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downwards to any extent, as the left ventricle 
is not usually eidarged. It is not forcible or 
thrusting, but resembles rather a short localized 
tap. 

A presystolic thrill, over and just internal 
to the apex, can frequently be felt. 

The right ventricle is hyi>eitrophicd. Epi- 
gastric pulsation is frequently present. The 
area of cardiac dullness is increased and may 
extend to the right of the sternum from dilata- 
tion of the right auricle. It is also increased 
outwards along the third and fouith left spaces, 
and upwards to the third or second intercostal 
space, by dilatation and hypertrophy of the left 
auricle, and of the conus arteriosus of the 
j)ulinonary artery. 

The nuost imporUint sign of mitral atenosis is 
a presystolic murmur audible just internally 
to the apex and usually vibratory or rumbling 
in character. It terminates abruptly in the 
first sound, which is short, sharp, and rather 
high-pitched. The second sound is almost in- 
variably redu])licated at the ajHjx, and the i)ul- 
nionic second sound at the base is accentuated. 
This combination is very striking and charac- 
teristic, but is only jiresent in the earlier stages 
of the disease. Later on, as com])ensation 
fails, the jwsystolic murmur may disappear 
because there is not sufficient power in the 
auricular s}'stolc to force the blood rapidly 
enough through the narrowed orifice to generate 
a murmur. 

The shoit, sharj) snajqang first sound in 
which the i)resystoli(j murmur terminates, al- 
though very ty])ical, is not easy to explain. 
The filling of the vcntrich*. through the nar- 
rowed orifi<*e takes longer than normal, and 
although diastole is prolonged, it is probable 
tliat the ventricle is imi^rfectly filled. At the 
commencement of systole, therefore, the ven- 
tricular walls, meeting little resistance, close 
down rapidly till they are suddenly brought 
uj) and made tense as they encounter the con- 
tained blood. This sudden tension of the 
muscular walls and the shortened systole might 
account for the short and sharp first sound and 
also for the sharp tap[>ing apex beat. 

The accentuation of the pulmonic second 
sound and the reduplication of the second sound 
at the ajtex arc due to the high })ressure in 
the pulmonary circulation which causes the 
pulmonic valves to close sharply and before 
the aortic valves. 

The presystolic murmur may be short or 
may occupy the whole of the diastolic interval. 
More rarely it may be broken, and instead of 


a continuous rumble there may be a short 
diastolic murmur in the early part of diastole 
as the ventricle actively expands and the 
blood is sucked in through the narrow orifice ; 
then comes a short imuse followed by a pre- 
systolic murmur leading up to the first sound, 
as the systole of the auricle takes ])lace. 

In a later stage the second sound may not 
be audible at the ajKiX, but only the pre- 
systolic murmur and the first sound. The 
terminal stage is marked by extreme irregu- 
larity of the pulse and by the disappearance of 
the presystolic murmur. Then a confused 
medley of sounds may be heard at the apex, 
a short, sharp first sound, or a systolic murmur, 
or a first sound and systolic murmur, occurring 
at irregular intervals. It is not always easy 
under these conditions to diagnose the case as 
one of mitral stenosis from the physical sign.s, 
unless a presystolic murmur occurs from time 
to time, as sometimes happens, or the previous 
clinical history is known. This stage marks 
the breakdown of the right ventricle and paraly- 
sis of the left auricle, and the onset of auricular 
fibrillation. The presystolic murmur dis4ip])ear8 
because the auricle has given out and there is 
no longer an auricular systole to generate it. 

The systolic murmur is indicative of mitral 
reflux ; this occurs })ccanse the pressure main- 
tained in the left auricle is no longer sufficient 
to r<‘sist regurgitation during systole, the right 
ventricle having failed. 

The mitral ring being rigid, its button- 
hole ” orifice camiot bo closed during systole ; 
in the ])rcterjiiinal stages it is only the pres- 
sure maintained in the left auiicle by the 
j)owerful right ventricle that prevents reflux. 
If the pressure in the left ventricle exceed that 
in the auricle, reflux takes place and a systolic 
murmur results ; if the piessure in the auricle 
equal that in tlie ventricle, a first sound only 
is present. If, as occasionally occurs, the 
aspiration effect of the ventricular expansion 
during diastole causes the blood to floAv through 
the narrow’cd orifice sufficiently ra})idly, a pre- 
systolic murmur may be heard from time t-o 
time in spite of the absence of the auricular 
systole. We have thus an explanation of the 
confused m dley of sounds that may be met 
with. 

The extreme irregularity of the heart-beat 
at this stage is attributed at the present day 
to what is known as auricular fibrillation, as 
demonstrated by electrocardiographic tracings 
in which the normal auricular wave is absent 
and is replaced by a series of rapid small 
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oscillations. The explanation given is that 
in this condition the dilated auricle ceases 
to beat co-ordinately, but that there is inco- 
ordinate contraction of its individual fibres. 
Thus, instead of a regular rhythmic stimulus 
being transmitted from auricle to ventricle, 
numerous feeble inco-ordinate stimuli are trans- 
mitted, to some of which the ventricle responds 
at irregular intervals, so that its rhythm is 
very irregular in force and frequency. The 
question of auricular fibrillation, however, is 
fully discussed under its own name, and does 
not enter into the scope of this article. 

Fullness and distension of the veins in the 
neck is conspicuous, and, in the later stages 
when the tricuspid valve becomes incompetent, 
well-marked pulsation of tlie ventricular type 
is present. 

The liver may be so greatly enlarged that 
its lower edge roaches to the umbilicus or well 
below it. At first the enlargement may be 
temporary, due to venous engorgement from 
a breakdown of compensation, wdicn it may 
recover to an astonishing degree as the result 
of rest in bed and suitable treatment. The 
size of the liver is an important index of the 
amount of venous engorgement, and also of 
the condition of the right ventricle and the 
efficiency with which it is dealing with the 
strain thrown upon it by the constant and 
increasing high i)ressure in the pulmonary 
circulation. Careful examinations of the liver 
and palpation to ascertain its lower margin 
should never be omitted. 

In the later stages the liver may be perma- 
nently enlarged from secondary librosis, though 
still fluctuating in size according to the degree 
of engorgement. Definite pulsation of the 
organ is often present when tricuspid incom- 
[)et.ence lias become pronounced. 

Symptomatology. — Cji to a fairly ad- 
vanced stage few symptoms are present, and 
the x^^tient is able to go about his or her 
ordinary avocation without any inconvenience 
save shortness of breath on undue exertion. As 
time goes on, the capillaries over the cheek- 
bones becomj congested and prominent, giving 
rise to a ruddy colour which might be taken 
for a sign of good health were it not contra- 
dicted by the dusky tinge of the li^is. The 
cyanosis tends to become more marked and 
the shortness of breath more troublesome and 
pronounced as the aerating capacity of the 
lungs is diminished by the partial obliteration 
of alveoli due to the congestion caused by the 
constant high pressure in the pulmonary cir- 


culation, as explained in the section on morbid 
anatomy. 

Haemoptysis is fairly common, small pellets 
of dark blood being coughed u^) from rupture of 
congested capillaries. It is never ]irofusc or 
alarming at this stage. In the terminal stages, 
liowcver, when it is due to infarction of the 
lung, it may be very jirofuse and repeated. 

Attacks of tachycardia setting in abruptly 
and lasting a few hours or some days, may be a 
serious and distressing feature and t.nd to 
recur. In two cases of moderate stenosis 1 
have Sii(*n death result from these attacks. 
Irregularity or iiitennittcncy of x)ul8e due to 
ventricular cxtrasystoles may also occur. 

Cough is often a troublesome symptom, and 
from the congested condition of the lungs the 
X>aticnt is especially liable to attacks of bron- 
chitis or bronchial cutarrh. 

Dropsy of the lower extremities does not 
usually set in till the terminal stag.', but ascites 
is common, and often occurs at a comparatively 
early stage of tlie more serious symptoms as a 
result of the. x)rolonged and severe engorgement 
of the liver. 

Diagnosis. — In the first stage, when the 
presystolic m'.irm.ir h'ading up to a short, 
sharp first sound followed by a redii[)licated 
second sound is ])res(‘nt, there is little difficulty 
in arriving at a diagnosis. In many instances 
the asj)ect of the patient, with injected ca|)il- 
larias over the clieek-bones and a cyanotic 
tinge of the lips, is so typical that, from a 
glance at the face, (jonurmcd by finding u 
small thnjady artery at the Wiist w*th a n'giilar 
pulse, one can arrive at a diagnosis of mitral 
stenosis before examine the 

heart 

A presystolic. miiriuiir, the so-c. ailed Austin 
Flint murmur, is rn"t with in association with 
aortic incompetence, but the presence of the 
diastolic murmur at the base and a (jollajising 
pulse will readily differentiate it. The differ- 
ential diagnosis b(?tween this and mitral 
stenosis as a complication of aortic, inc.om- 
XM'.tence lias been discussed under tluj latter 
(p. 493). 

A short rumbling prc-systolic muiiuur is 
often met with during or shortly after an 
attack of cardiac rheumatism in cliildreii, but 
it is not of the typical vibratory cliaracter 
and does not terminate abruptly in the first 
sound, which instead of being short and sharx) 
is rather iiriffied and frequently accornjianied by 
a systolic murmur. Moreover, mitral slenos.s 
does not set in till healing of the damaged valve 
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has taken place and cicatricial contraction has of the liver and of the veins in the neck, and 
K^sulted. irregularity of the pulse are present, a tem- 

In the terminal stage of so-called auiicular porary recovery need not be despaired of vdth 

fibrillation, in which there is extreme irregu- rest in bed and suitable treatment, if impru- 

larity of pulse and the presystolic murmur has dence, over-exertion, or an attack of bronchitis 

disappeared, as has already been explained, it be responsible for their onset. If, however, a 

may be a matter of considerable difficulty to similar breakdown has occurred previously and 

arrive at a correct diagnosis in the absence of these serious symptoms set in while the patient 
the earlier clinical history of the case. The is at rest in bed, the prognosis is necessarily 
result of efficient treatment by digitalis will, as very unfavourable. 

a rule, soon clear this up, as a remarkable Treatment. — In the early stages no special 

recjovery usually takes jilace in favourable cases, treatment is required ; but in view of the 
and the presystolic murmur reappears as the tendency to progressive cicatricial contraction 
rhythm becomes more regular. of the damaged valve, every precaution’ should 

Prognosis. — As regards long life, the prog be taken against conditions which tend to 
nosis is not very favourable, and from statistics irritate or injure further the affected valve, 
of a number of cases at St. Mary’s Hospital Such are auBemia, overstrain, rheumatism, or 
the average age of death was 33 for males auto-intoxication which may result from con- 
aiid 38 for femahis. stipation or a diet rich in purin bodies. J3ron- 

One reason for the serious outlook in mitral chitis, also, should specially be guarded against, 
stenosis is that if the lesion be establislied in because it ])uts additional strain on the already 
childhood or early adolescence and the valves overtaxed right ventricle, 
become cieatrizt*d and adherent, the steiiosed When there is marked evidence of venous 
orifice (‘annot increase in size though the growth stasis in the lungs such as cyanosis and dysp- 
of the lieart continues ; thus the relative dis- nena, with engorgement or pulsation of the 
proportion between the mitral orifice and the veins in the neck and enlargement of the liver, 
cavities of the lieart increases as the heart indicating that tlie right ventricle is failing 
attains lU full develojnnent. Another reason and unable to maintain the pulmonary cir- 
is the progressive tendency of the lesion, for (‘ulation efficiently, rest in bed is, of course, 
the contraction and rigidity of the mitral imperative. If the condition has been brought 
orifice tend to increase from c*ieatricial con- about by an attack of bronchitis, venesection 
traction ; frequi'iitly caleification of the valve will be of striking service. In all cases a iner- 
takes j)lacc from deposit of lime salts in the curial purge, calomel or pil. hydrargyri with 
damaged tissues. The damag<» to tlie lungs colocyiith and hyoscyamus, should be given, 
by the liigli juessure in tlie jmimonary cireula- followed u]) by a saline in the morning. J)igi- 
tion wit h tlie consequent diminution of their tulis may then be administered with marked 
iK'rating ca}»aeity is also a serious factor. As benefit in doses of 15 min. of tlie tincture 

regards prognosis, the Hiz<‘ of the radial artery every four hours for two or three days, and 

at the wrist, the degree of eiilargeiiuuit of the afterwards three times a day, but should not 
right ventricle, the asiieet of tlie patient, and be pcrsist(‘d with too long. The amount of 
the readiness with which cardiac syiiijitoms are urine excreted should carefully be not<ed. 
indueed on exeition, affoid useful information In the final stages, in which complete 
as to the degree of severity of tlie lesion. arriiytlimia or auricular fibrillation is present. 

If tlie pulse be small and wiry, the right digitalis in rather larger doses is of great 

veiitrii le enlarged and hyiKu-trophied so that service. The effect of digitalis is to slow the 

(Epigastric pulsation is jiresent, the face in- heart, and, in this (‘ondition, when adminis- 
jected and the lijis cyaiiosed, and dyspnoea tcred in sufficient doses, it also produces a 
set in on slight exertion, one should infer that certain degree of heart-block, a large proj)or- 
tlie degree of contraction is considerable and tion of the impulses transmitted from the 
the outlook consequently unfavourable. fibrillating auricle being arrested. The pulse 

It is advisable to examine the liver in all being thus slowed and diastole lengthened, a 
cases, as enlargement of tliis organ from longer time is allowed for the ventiiele to fill, 
venous engorgement indicates that the right Such is the present-day explanation, but it 
ventricle is beginning to fail. must be recollected that digitalis also increasea 

In the later stages, when serious symptoms, the tonicity of the heart-muscle. In mitral 
siicli as cyanosis, orthopneea, ascites, pulsation stenosis it will have a greater effect on the 
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hypertrophied right ventricle than on the 
small left ventricle, and will be all-important 
in enabling the right ventricle to regain its 
tonicity and deal more effectively with the 
congested pulmonary circulation. This I con- 
sider of great importance. The drug may 
be given in large doses (15-20 min. of the 
tincture, or aJu gr. of Nativello’s digitalin, 
every four hours), but should not be pushed 
too far or too long. Three days is usually 
sufficient to obtain the cumulative effect. 
Indications of overdosing are extreme slowing 
of the pulse and the appearance of ‘‘coupled 
beats ” in groups of a normal beat followed 
by an extrasystole. 

Remarkable temporary recoveries may take 
place from this condition even after one or 
two breakdowns ; but the response to treat- 
ment is not so satisfactory as in mitral incom- 
petence, for the narrow mitral orifice consti- 
tutes a fixed obstacle which maintains an 
unremitting resistance to the outflow from the 
])uimonary circulation, and makes it difficult 
for the right ventricle to overcome the ever- 
increasing strain to which it is subjected. 

When infarction of the lung occurs, the end 
is near, and treatment is of little avail. 

Mitkal Stexosis with Incompetence 

Frequently we meet with mitral stenosis 
combined with ineomiwtcnce — ^that is to say, 
we hear at the apex a presystolic murmur 
leading up to a short, sharp first sound followed 
by a systolic, murmur. The presystolic mur- 
mur is usually rather short and not of the pro- 
longed rumbling ty^ic, and the first soimd is 
not replaced to any extent by the systolic 
murmur. 

In thes(‘ cases the mitral orifice is never of 
the extreme “ button-hole ” character, but the 
stenosis is slight or moderate in amount and 
regurgitation predominates. The presystolic 
murmur may arise from slight obstruction 
caused by the thickened scarred (*dge of a 
mitral flap, which has been damaged by endo- 
carditis, projecting into the blood-stream during 
diastole. In more pronounced cases it may be 
due to adhesions between the cicatrized mitral 
valves, which, while causing some obstruction 
to the inflow from the auricle during diastole, 
leave the mitral orifice widely patent during 
systole. 

The prognosis in cases of this class is more 
favourable than in pure mitral stenosis, and 
is rather that of mitral incompetence due to 
endocarditis. 


Affections of the Pulmonary Valves 

Acquired lesions of the pulmonary valves are 
extremely rare, as rheumatic endocarditis of 
the right side of the heart is not common, and 
if it does occur the tricuspid valve is much 
more prone to be attacked than the pulmonary. 
Pulmonary gtenosis is almost invariably the 
result of a congenital heart lesion, and is dealt 
with elsewhere {see Heart, Congenit.al Dis- 
ease of). Pulmonary incompetence is very 
rare, but Barie has collected records of 50 castes 
with autopsies. In 40 ])er cent, of his cases it 
was of congenital origin, in IG ])er coni, it was 
the result of rheumatic endocarditis. Wlien 
jn’esent it gives rise to a diastolic murmur 
over the second intercostal s|)ace to the left 
of the sternum, but, as this is met with in 
aoitic incompetence, the differential diagnosis 
must rest on the absence of any of the 
physical signs commonly met with in aortic 
incompetemee, viz. eollaj)sing inilsc*, })iiIsatioii 
of carotids and capillaries, and hypLM‘tro])Iiy of 
the left ventricle. There iimy be visible jnilsa- 
tion of the conus arteriosus in the second left 
intercostal space. If the lesion is severe th('?’(* 
w'ill be dilatation and hypertrophy of the 
right ventricle, w'ith cyanosis and dysjiiuea on 
slight exertion. 

Fanctional mnrmurs.--A soft blowing systolic 
murmur over the pulmonary area is fre(|uently 
met with in anoemia, and in cases of cardi€a(; 
dilatation associated with loss of tone of tlio 
cardiac muscle. ])ulpionary artery also 

shares in this loss of tonicity, so that slight 
dilatation beyond the valves r(*sult.s. The 
murmur may thus be explained as due to a 
slight virtual obstruction as the blood flows 
through the valves into the somewliat wider 
channel beyond. The murmur may la.st some 
w'eeks, or even months, but disappears as 
the heart recuveu-s its tonicity. This I liave 
observed in a number of cases 

Affections of the Tricuspid Valve 

Tricuspid incompetence due to dilatation 
of the right ventricle, secondary to mitral 
lesions and increased pressure in the pulmon- 
ary circulation, is of very common oceuiTeii<-e 
Apart from mitral lesions, it may result from 
obstruction to the pulmonary circulation by 
emphysematous and fibroid changes in tlie 
lungs associated with asthma and chronic 
bronchitis. This is more common in later life 
when there is commemiing degenerative (jhange 
in the heart-muscle. It is also frequently met 
wdth in relapsing rheumatic j>eriearditis, in 
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which the dilatation of the right ventricle may 
be very great, especially when the pericardium 
becomes adherent to the damaged hcart- 
muscle. 

Other and rarer causes of tricuspid incom- 
petence are pulmonary stenosis, or rupture of 
an aortic aneurysm into the pulmonary artery. 

Organic lesions of the tricuspid valve re- 
sulting from endocarditis are rare. When 
present they are more commonly the effect 
of malignant than of rheumatic endocarditis. 
In cases which survive, presumably of rheu- 
matic origin, tricuspid incompetence seldom, 
if ever, occurs as an isolated lesion, but is asso- 
ciated with disease of the mitral or aortic valve. 

Physical rifles and tymptomt. — The 
effect of tricuspid incompetence is to cause 
engorgement of the right auricle and obstruction 
to the venous return. The veins in the neck 
become distended with blood, and pulsation of 
the ventricular type may occur ; the face is 
congested. From obstruction to the return of 
blood by the inferior vena cava the liver 
becomes (uigorged and enlarged, and its lower 
(‘dge may extend down as far as the umbilicus 
or even below. Frequently iji severe cases 
pulsation of the liver is |)rc8ent. 

In the later stages, anlcnia of the lower 
extrcmitie.s occurs and ascites may be jjrcsent. 
The ])aticnt is cyanosed and short of breath. 
'J'he jugular pulse is altered in character ; the 
auricular wave disappears in advanced cases, 
and the tracing assumes the ventricular type, 
as there is free communication between the 
auricle and the ventricle during systole. 

The right ventricle of the heart is usually en- 
larged and dilated when the incompetcuee is 
secondary to mitral disease and epigastric pulsa- 
tion is present. A systolic murmur is usually 
audible over the lower end of the sternum and 
to the left of it, but it is by no means alw’ays 
})resent, and when present is not always dis- 
tinguishable from a conducted iniirnuir. It is, 
however, of little importance for diagnostic pur- 
})oses, since the enlarged pulsating liver and 
jugulars arc pathognomonic of the condition. 

Treatment.- “Complete rest in bed with free 
purgation and, if necessary, venesection or the 
application of leeches over the liver, follow'cd 
by the administration of digitalis, is indicated. 
It is in cases of right- ventricle failure secondary 
to mitral disease that digitalis is especially 
called for, and the results obtained are very 
striking and most successful, unless the muscu- 
lar wall of the right ventricle is degenerated 
or too much damaged to respond to treatment. 


TmcuspiD Stenosis 

This is a comparatively rare lesion, and 
when present is usually associated with other 
valvular lesions, most commonly with mitral 
stenosis, but sometimes with mitral and aortic 
stenosis. 

The changes in the tricusjnd valve are similar 
to those which take jdace in the mitral valve 
in mitral stenosis. As a result of the obstruc- 
tion the blood is dammed back in the right 
auricle, which dilates and then hypertrophies. 
The auricular wave in the jugular pulse is more 
pronounced at first, but eventually the right 
auricle becomes paralysed and the wave dis- 
appears. Since there is great obstruction to 
the venous return, the jugular veins become 
distended, the liver engorged, and oedema is 
produced. The patient is cyanosed and short 
of breath from an early period. The auscul- 
tatory sign of tricuspid stenosis is a i)resystolic 
murmur over the base of the sternum, but, as 
the right auricle soon gives cut, and when this 
takes plac(j there is no compensatory mechan- 
ism to maintain a pressure sufficient to generate 
a presystolic murmur, it is often absent, so that 
the condition is very seldom diagnosed during 
life. It is, moreover, nearly always associated 
with other valvular lesions, most commonly 
with mitral stenosis, which adds to the dihi- 
cultv of diagnosis. Of 114 cases collected by 
Leudet, diagnosis before death was made in 
only 6. 

Prognosis. — This is eminently unfavourable, 
as no compensatoiy changes can take place to 
deal with the venous stasis in the right auricle, 
whicdi is reflected back into the great veins. 

Treatment must be mainly palliative, as 
little can be done to relieve the stasis in the left 
auricle, except rest in bed, free purgation, and 
venesection from time to time. 

John F. H. Broadbent. 

VAQUEZ’8 DISEASE (nee Cyanosis.) 
VARICELLA (see Cuickenfox). 

VAR ICOCELE. — A pathological dilatation 
of the pampiniform plexus of v(*ins. This 
plexus is situated in the spermatic; cold in 
the. male and in the broad ligament in the 
female, and issues into the spermatic or ovarian 
vein according to the sex. 

Varicocele is met with chiefly in males, and 
is usually only found on the left side of the 
body. 

Etiology. — ^The angle at which the left 
spermatic vein enters the left renal vein, and 
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the pressure exerted by the iliac colon on the 
spermatic vein, are two possible factors in 
the causation of the condition. Abdominal 
tumours or malignant glands pressing on the 
renal of the spermatic vein may cause a 
varicocele on either side. 

Pathology. — The dilated veins of the 
spermatic cord increase in length and become 
tortuous, and the left side of the scrotum 
becomes lax. 

Symptomatology. — An acliing pain is 
usually complained of, but many (*ases liave no 
symptoms. Examination reveals a swelling of 
the left side of the scrotum extending up to the 
external abdominal ring, disappearing when the 
patient lies down, and on palpation giving a 
sensation to the fingers as if the scrotum were 
“ a bag of worms.” In the female, dilatation 
of the pampiniform plexus causes an aching 
sensation, relieved on lying down, in a ])atient 
who has no signs of j)rolaps(\ 

Diagnosis. — Consideration of the above 
symptoms makes diagnosis easy. In the male a 
right-sided varicocele, or one developing sud- 
denly, should cause one to look for tumour or 
glands pressing on the right sjM^rmatic vein. It 
is jKjssible that some cases of right-sided dila- 
tation of the veins in the broad ligament are 
mistaken for appendicitis. 

Treatment. — Since no serious imonvenience 
is caused by a mild degree of varicoc3Je, either 
the condition may be ignored or a suspender 
may be worn. If aching pain is troublesome, 
or if the patient is going to the tropics, or is 
desirous of entering any of the public servi(*,es, 
he may wish for ojicration. 

Operative treatment is simjile, and consists 
in making a small incision over the external 
abdominal ring, incising the cremasteric fascia, 
carefully separating the veins of the spermatic 
cord from the vas deferens, ligating the veins 
in tw'o places, cutting across the veins between 
the ligatures, and suturing the two severed 
ends so as to shorten the cord and j)ull up 
the testis. Some Continiuital operators also 
excise a ]x>rtion of the scrotal skin. 

Zachary Cope. 

VARICOSE ANEURYSM [nee Aneurysm, 
Arterio-venous). 

VARICOSE VEINS.— A varicose vein, or 
varix, is an abnormally dilated venous cbunncl. 
In this place only dilated superficial veins are 
considered, dilated veins of the spermatic cord 
being dealt with in Varicocele, and dilated 
hsemorrhoidal veins in H^smCrrhoids. 


Etiology.— There is a considerable variation 
within normal limits in the size of the sujK'r- 
ficial veins. In some they are congenitally 
enlarged. The main causes of varicose veins 
are various hindrances to the free return of 
the blood to the heart. These hindrances may 
ajffect the main venous trunks in the abdomen 
or thorax, the deep veins of the limbs, or the 
superficial veins themselves. In those who 
have to stand for long x)eriods, gravity may 
dilate the veins of the lower extremities. 

Pressure upon the main veins of the abdomen 
by tumours, enlarget* glands, or frocal accumula- 
tion may cause the distal veins to become 
distended. Tlie enlarging pregnant uterus fre- 
quently causes acute varicosity of the veins 
of the legs and vulva, es[)ecially in young 
X)rimipara}. The wearing of tight garters tends 
to produce or increase a varicosity of veins of 
the leg. 

If tlie deep veins of the trunk or limbs are 
thrombosed or are occluded for a long time 
(as by the sustained muscular effort of athletes), 
compensatory enlargement of the superficial 
veins occurs. Thus, in thrombosis of the in- 
ferior vena (‘ava a chain of large veins com- 
municates over tin* abdomen and thorax from 
the femoral veins to the superior epigastric and 
other tributary veins of the superior vena cava. 

Pathology. — The pathological- condition is 
best studied in the veins of the log, where 
either the int(*riial or the external saphenous 
vein may be affected. The vein is much dilated, 
frequently tortuous and greatly increased in 
length, and the viilv<»s are incom|)eteiit. At 
certain intervals bulbous dilatations may be 
noticed. There is thickening of t\w tissues 
around the vein owing to tJie periphlebitis. 
Firm clots ran sometimes be felt in the vein ; 
and phlcboliths may be produced by tlnjir 
calcification. 

Symptomatology and complications. - 

In Jiiild cases the only sym|)tniii c.omj)laincd of 
is an aching of the legs and feet after standirig 
or walking. A slight degrees of swelling and 
ctHlema of the lower part of the big is often 
seen. In old-established cases one or mon* of 
the following complications may ensue, viz. 
hsumorrhage;, eczema, ulceration, thrombosis, 
j)hlebitis. HnnwrrJiage generally occurs from 
a vein which has by c.*onstant pressure forc(Ml 
its way through the thinned skin and sustained 
some slight traumatism. Fatal haimorrhage 
has many times occurred, althougli direct 
pressure on the bleeding-spot is suifieient to 
stop it. Varicose eczema is usually found in 
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the lower half of the leg. Haemorrhage seldom 
occurs from eczematous patches. 

The diagnosis of varicose superficial veins 
is easily made by inspection when the patient 
stands upright. Occasionally, some difficulty 
may be found in distinguishing between a 
femoral hernia and a varix of the upj)er end 
of the internal saphenous vein, which may 
form a rounded swelling just over the femoral 
canal. Such a varix gives an impulse and 
a thrill on coughing, disap])cars when the 
patient lies down, and must be susi)ected 
when varicose veins are observed lower down 
the limb. 

Treatment. — In the case of varicose veins 
of the lower extremities, all impediments to 
free venous return must be removed. Elastic 
or other tight garters must not be worn. Con- 
stipation must be avoided, and abdominal 
examination must be made in order to detect 
any tumour which miglit press on the venous 
trunks. Prolonged muscular exercise tending 
to force the Idood from the deej) to the super- 
ficial veins (e.g. cycling) should be avoided. 
An clastic or semi-elastic sup])ort should be 
worn. ]f an elastic stocking is used it should 
l)(*. well ventilated to allow (uvaporation of 
jMsrspiration. A bandage of domett or crepe 
(velpeau) wound firmly round the limb 
from the foot ujiwards serves well to su])- 
j)ort the veins. Massage is useful to prevent 
(edema. 

Operation for varicose veins m an other- 
wise healthy young adult should be advised — 

(1) When jjain and discomfort prevent the 
patient uiideitaking ordinary active exercise. 

(2) When the veins form thin- walled dilata- 
tions adherent to the skin and threatening 
ha^moiThage ; a fortiori if haemorrhage has 
occurred. 

(3) When eczema or ulceration threatens. 

(4) When there is a localized ^mteh of throm- 
bosed superficial veins. 

(5) When the patient wishes to enter the 
public services. In general, if the varicose 
veins prevent the patient from earning his 
living, operation is to be advised. 

In miiidlc-aged and elderly people operation 
is much more rarely undertaken. 

It consists in excising the parts of the 
vein which are varicose. Either a few long 
incisions are made, allowing long portions to be 
excised, or many small incisions, permitting 
small segments to be removed. It is some- 
times necessary to remove adherent overljdng 
skin. 


In addition, in bad cases it is advisable to 
expose and divide between two ligatures the 
internal saphenous vein at the saphenous 
opening. Zachary Cope. 

VARIOLA {see Smallpox). 

VEGETABLE POISONS {see Foisoxs axd 
Poisoning). 

VEGETATIVE (SYMPATHETIC AND 
PARASYMPATHETIC) SYSTEM, DIS- 
EASES OF. — The vegetative system, in 
contradistinction to the voluntary or somatic 
nervous system, innervates the unstriated 
muscles of the viscera, the muscles of the 
vascular system including the heart, the se- 
cretory tissues, and certain striated fibres of 
the heart and oesophagus ; it also innervates the 
genito-urinary apparatus. It is therefore the 
nervous system controlling all such structures 
as are capable of automatically continuing 
their functions inde])endcntly of the central 
nervous system. It is convenient to consider 
this automatic nervous mechanism as a whole 
under the designation of the v(»g('tative nerv- 
ous system. Comprising two systems ])re- 
senting some anatomical and physiological 
differences — ^the sympathetic and the para- 
sympaihetic systems —it is characterized by 
certain stru(;tural differences from the plan 
of the somatic nervous system. Whilst the 
efferimt fibrtis that innervate the voluntary 
muscles aristj from nerve-cells in the cerebro- 
spinal axis, the efferent fibres of the vegetative 
system arise from nerve-cells that lie without 
the central nervous system, either in definite 
chains of ganglia, or in terminal ganglia situ- 
ated still more j)eripherally on the course of 
the nerves as they enter the viscera. These 
efferent neurones are connec.ted with certain 
afferent fibres of the posterior roots by com- 
municating neurones that spring from the cells 
in tlie lateral horn of the cord, and i)ass through 
the anterior roots as a white ramus communi- 
cans, to end in synapses round nerve-cells either 
in the great ganglia of the sym}jathetic chain 
or in the terminal ganglia. The arrangement 
is not so clear in the parasympathetic system, 
but it obtains nevertheless. Its cells lie in ter- 
minal ganglia ; that is, they have their station 
close to the structures they innervate. The 
connecting fibres of its cranial portion run in 
the 3rd nerve to the cells of the ciliary gan- 
glion which controls constriction of the pupil ; 
in the 7th ner\'e and through the chorda 
tympani to Langley’s and the sublingual gan- 
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glia which supply the submazillaiy and sub- a mutually antagonistic action — the inhibitory 
lingual glands ; and in the 9th nerve to the fibres of the one are neutralized by the cxcita- 
otic ganglion which innervates the parotid tory fibres of the other, and vice versa. This 
gland. But the main portion of the bulbar consideration is of tlie greatest importance in 
parasym^thetic runs in the vagus to the evaluating the effects of lesions of the sym- 
ganglia innervating the lieart, lungs, liver, pathetic and parasympathetic, inasmuch as loss 
^mnereas, stomach, and intestines. I’he sacral of function of the one system will not be 
parasympathetic neurones nm in the pelvic followed by purely deficiency symptoms but 
nerve to the ganglia that innerv^ate the descend- by over-action of the other, 
ing colon, rectum, anus, bladder, and genital Local lesions* — Uncon iplic'ated loc^l le- 
organs. sions of the vegetative system are rare, and 

The accompanying diagram (Plate 41), after the symptomatology of thoracic and abdominal 
Mijyer and Gottlieb, shows the distri bution disturiiaiices due to tliem is, as a rule, obscured 
of the sympathetic and parasymiiathetic sys- by other factors. 

terns. It will be at once seen that practically Paralysis of the co'vical sympathetic occa- 
all autonomic structures, with the exception sionally occurs either as a result of injury or 
of the sweat-glands, receive a double inner- from jiressure tumours or aneurysms. The 
vation — ^frora both sympathetic and imrasym- symptoms of the lesion an^ : Pseudoptosis or 

pathetic systems. These two divisions of drooping of tlie eyelid ; ab8<‘iice of dilatation 

the vegetative nervous system rca(it differ- of the pu])il on shading the eye, though, owing 
ently to chemical stimulation. Adniiialin acts to the jiarasympathetic fibres of the JJrd nerve 
on all the sympathetic nerve-endings, causing being unaffected, the juipil contracts to light 
vaso-constriction ; it augments the action and on accommodation, and is, as a rule, 
of the excitor nerves of the heart, causing smaller than that on the sound side ; cn- 
a strengthening and acceleration of the pulse, ophthalmos, due to paralysis of tJic muscle 
dilates the pupil, and enlianccs the secretory of Muller, makes the |)aipebral fissures look 
activity of the glands. Where the sympa- snmller; there is diminution of intraocular 
thetic nerve-endings have an inhibitory action pressure ; tlie homolateral side of the face is 
onfunstriated muscle, as in the stomach, in- pale and, if ])ilocarpine be injected, does not 
testines, and bladder, adrenalin inhibits the sweat; thii pujiil does not dilate .to a jiainful 
automatic activity. The sudorific nerve-end- stimulus applied to the neck, and if the lesion 
ings alone form an exce})tion, as adrenalin be above the lower ci»rvi(;al ganglion it does 
has no effect on them. The jiarasym pathetic not dilate to cocaine ; if, bowev(»r, the lesion 
nerve-endings are not affected by adrenalin, be b<*low the ganglion, the pupillary fibres 
but they react to two groups of drugs which esc^jie and dilatit normally. Irritative lesions 
have no action on the symjiathetic. One of the cervical symjiathetic give the reverse 
group, of which we may take jiilo<?arpine as a of this picture, being distinguished by exofih- 
lype, stimulates the parasymjiathetic nerve- thalmos, mydriasis, flushing and sweating, and 
endings. By its action all glandular a(5tivity retraction of the uj)j)«?r lid. 
under control of the parasympathetic is aug- 'Fhe arufio- neuroses, such as Jiaynaud’s dis- 
inented, and the pupil and the unstriated case, erythro melalgia, angio-neiirotic OMlema, 
muscles of the bronchioles, the whole of the localized anidrosls or hyperidrosis, may be 
alimentary tract, the bladder, and the uterus ascribed to local vegetntive iJorve-](!sions, but 
contract. The sudorific nerves which are of their pathology is obscure, 
sympathetic origin are, however, also stimu- Pathology .--'rhe pathology of the v«»getu- 
lated, so that the antithesis between syinjia- tive nervous system is closely allied to that 
thetic and parasympathetic systems in relation of the ductless glands. The chromailin cells of 
to their behaviour to tlicse chemical stimuli is the symimthetic paraganglia secrete adrenalin, 
not complete. Atropine, as the tyjie of the which excites all sym^thetic nerve-endings, 
second group of drugs, inhibits all forms of while the thyroid secretion lowers the threshold 
jiarasymjiathetic activity; secretion and the of their excitability. The, lymphatic tissue 
contractions of the unstriated musculature are appears to secrete a hormone laising the ex- 
inhibited, and the inhibitory action of the citability of the parasyinjjathetic fibres. The 
vagus on the heart is lost. internal secretion of the jiancieas diminishes 

It will be noted that the activities of the the excitability of the symjMithetiis systein, 

sympathetic and parasymjMithetic systems have ivhile that of the pituitary raises it. There is 
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less definite evidence that the internal secre- 
tions of other glands have a local or general 
action on the vegetative nervous system. 

Two general states of hyperezcitability of 
the vegetative nervous system are recognized 
— ^hyperezcitability of the sympathetic sys- 
tem or sympatheto-tonus, and hyperezcit- 
ability of the parasympathetic system or 
vagotonus. The use of these terms has been 
much abused, and how far these states of 
hyperezcitability can be considered as ez- 
isting as permanent physiological conditions 
may be doubted, but it is true that under 
certain conditions, as yet not well under- 
stood, a patient may show signs of hyper- 
excitability of one or other. When the para- 
sympathetic system is hyperczcitable we may 
have some or all of the following symptoms, 
viz. miosis, spasm of accommodation (exci- 
tation of the sphincter pupillaa and ciliary 
muscles), widening of the palpebral fissure, 
salivation and lachrymation (chorda tympani 
and lachrymal nerves), jiallor (vaso-motor 
spasm), bradycardia and cardiac spasm (cardiac 
vagus), broncliial asthma (pulmonary vagus), 
increased peristalsis of the intestines, spasmodic 
contractions of the intestines and sjmstic con- 
stipation, tenesmus and stammering bladder 
(visceral branches of the vagus). There may 
also be eosino])hi]ia ; this blood-state is pro- 
duced cx]jerimentally by drugs exciting tlie 
vagus. A patient who shows some or all of 
these signs of parasynipatlietic over-activity is 
generally found to be hyporsusceptible to 
])ilocarpinc. and this idios}'ncraay has been 
used for diagnostic purposes. The frequent 
coexistence of signs of vagotonus with the 
lymphatic }iyi)erplasia of status lyni})haticus 
is suggestive in view' of tlie alleged exciting 
influence of lymphatic extracts on the vagus. 
The condition of hyperezcitability of the 
stpnpathetic system is characterized by mydri- 
asis, enophthalmos, tachycardia, and vaso- 
motor disturbances, as flushing, heat sensa- 
tions, palpitation, glycosuria and visceroptosis. 
Following emotional disturbances, some signs 
of sympathetic hyperezcitability frequently 
occur combined with enlargement of the 
thjToid, though in such eases the occurrence 
of exophthalmos shows that the syndrome 
cannot be considered a purely sympathetic one. 
The excessive stimulation of the sympathetic 
system by emotional disturbance may lead to 
the over-action of the symiiathetic mechanism 
responsible for the organic res2)onse to emotion, 
and this in a vicious circle to psychical dis- 


turbances ; hence jpsychothezapeutio measures 
in the treatment of neuroses whilst the bodily 
condition continues unchanged are doomed to 
failure. 

S3rmptoms of over-action of the parasympa- 
thetic system may arise from impairment of 
sympathetic antagonism, as in Addison’s dis- 
ease, whilst in the early stages of tuberculosis 
there are many symptoms referable to its 
over-excitation, possibly as a result of lym- 
phatic hyperplasia. It is possible to regaid 
the secretory and vaso-motor constitutional 
disturbances at the climacteric as due to dis- 
turbances of the vegetative system caused by 
upset of the balance of the internal secretions. 
Increased excitability of the sympathetic sys- 
tem in some forms of diabetes and thyroidism 
may be demonstrated by the fact that in- 
stillation of adrenalin into the conjunctival sac 
stimulates the sympathetic nerve-endings and 
causes mydriasis, a reaction which is absent 
in the normal eye. 

A separate pathology of the vegetative 
nervous system cannot, however, be formulated 
in the present state of our knowledge, nor can 
its specific disturbances be considered apart 
from the pathology of the internal secretions. 
But it is obvious that the vegetative nervous 
system constitutes the mechanism by which 
all symptoms of visceral origin arc manifested 
in every disease. Thus, the visceral crises of 
tabes can be best explained by the selective 
action of the sy]>hilitic toxin on the vegetative 
nervous system, and most trophic and motor 
disturbances of the automatic viscera occurring 
at {)oint 8 remote from an actual structural 
lesion can often only be accounted for by its 
mediation. Its pathology is thus coextensive 
with our knowledge of general pathology, and 
cannot be usefully considered separately. 

F. L. Golla. 

VEIN81 INFLAMMATION OF (see 
Phlebitis). 

VEINS, VARICOSE (see Vabicose Veins). 

VELD SORE (Syn, Ulcerative dermatitis, 
Natal Sore). — An ulcerous condition of the 
skin seen in South Africa. In Australia a 
similar affection occurs, and is called “ barkoo 
rot.” The lesion has probably no specific 
organism as the causative agent, but is appar- 
ently a streptococcal manifestation. Strepto- 
cocci are almost invariably found when searched 
for. The first sign is an itching papule. 
Shortly this becomes a vesicle and then a pus- 
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tule, which ruptures, leaving a shallow^^uloer 
that spreads somewhat and is covered in by 
a yellow crust. The condition is almost pain- 
less; it is itching that is chiefly complained 
of. The lesions usually appear upon the legs 
and feet, sometimes upon the hands or arms. 
The disease is rather resistant to treatment, 
and lasts from one to three months or even 
longer. In the absence of any indication of a 
specific causal organism, the ordinary treat- 
ment of a septic ulcer is to be employed. The 
removal of crusts by fomentations or soaking 
with sterile oil is followed by the washing of 
the wound with an antiseptic lotion and the 
application of some ointment such as ung. 
hydrarg. ammoniatum. q 

VENEPUNCTURE {sec Bacteriology and 
Pathology. Clinical). 

VENEREAL DISEASES {see GoNOBuncEA ; 

Syphilis; Ulcus Molle). 

VENESECTION, {syn. Phlebotomy).— Vene- 
section has fallen into unmerited desuetude on 
account of the reaction which followed its 
abuse in the eighteenth and early part of the 
nineteenth century. TJiere are certain con- 
ditions in wliich it may be employed with 
benefit to the patient. 

Indications. — 1. Engoryemeni of the sys- 
temic veins in right-heart failure, whether due 
to valvular disease or consequent ui)on rapidly 
produced impediment to the pulmonary cir- 
culation. It is, thus, a useful procedure in 
the early stag<?s of pneumonia, when there are 
evidences of dilatation of the right side of 
the heart. It is unsuitable for the weakly or 
the elderly, and is particularly indicated for the 
plethoric adult, llemoval of as little as 5 oz. 
of blood will often relieve the embarrassed cir- 
culation of systemic engorgement sufficiently 
to give the patient sleej). 

2. Toxosmic states^ notably in uraemia, eclamp- 
sia, cholsemia, and diabetic coma, the object 
being to remove a proportion of the circu- 
lating poisons. In this regard it is often com- 
bined with saline infusion into a vein of the 
opposite arm in order to dilute the toxins 
which remain. 

3. High blood-pressure , — In cases of arterio- 
sclerosis and Bright’s disease, when the blood 
tension is unduly high and is XHoducing symp- 
toms, venesection aflords a means of quickly 
reducing it and relieving the symptoms. The 
efiect, however, is often transitory, and other 


measures should be employed subsequently. 
Venesection, by rapidly reducing blood-pres- 
sure, is a safeguard against cerebral haemor- 
rhage. When haemorrhage has actually oc- 
curred it may be employed if the tension 
remains high, either in the early stages or if 
haemorrhage continues, but it must be remem- 
bered that an increasing tension in cerebral 
haemorrhage may represent an endeavour on 
the part of the vaso-motor centres to counter- 
act increased intracranial pressure. 

4. Thermic fever , — \ enesection is particularly 
applicable to that variety of fever in which 
there is much engorgement and asphyxia. 

6. In hcBtnoptysis due to traumatic lesions of 
the lung associated with severe haemorrhage, 
as, for instance, damage to the lung by a frac- 
tured rib. 

Method. — I'lip vein selected is usually either 
the median basilic or median cephalic, though, 
in the case of children, or very fat j)eople, 
clioicc is sometimes made of the external 
jugular. More rarefy the internal 8ai)henous 
is opened at the aiiWe. When a vein at the 
bend of the elbow is chosen, the patient should 
be sitting up with the arm hanging down, so 
that the veins are rendered prominent by swell- 
ing. A strip of bandage is then bound round 
the upper arm over a pad placed on the brachial 
vein, and tied by a knot over the pad. It 
should bo bound firmly }>ut not so tightly as 
to stoi> the flow of blood in the brachial artery. 
The arm is then raised to the horizontal posi- 
tion, and the patient is directed to grip a tight 
roll of bandage or some firm object of similar 
diameter. The muscular contraction increases 
the turgescence of the veins. The operator 
now steadies the vein and the skin over it 
by placing his thumb on the vein just below 
the site chosen for the incision, and with a 
sharp scalpel or lancet incises it obliquely.* 
On removing his thumb, blood should spurt 
freely from the incision until some 5^8 oz. are 
removed. If more is required it can bo ob- 
tained by firmly stroking the arm from below 
and u^iwards, and by directing the patient 
aitemately to grip the bandage and release it. 
When the desired amount of blood has been 
removed the ligature must be untied, the arm 
raised, and a pad placed over the wound, 
where it is kept firmly in position by a figure- 
of-eight bandage. With proper care no com- 
plication should result ; the two occasional 
accidents, sepsis and wounding the brachial 
artery, are easily avoided. The vein should 
not be opened blindly, and, if not plainly 
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visible, should be exposed very carefully by 
dissection. 

Should the jugular vein be selected, the chief 
points to be observed are that the pad must 
be applied very firmly over the clavicle, ex- 
ternal to the stemo-znastoid, and that the 
vessel should be incised in its long axis as it 
lies on the sterno-mastoid. The wound should 
be closed by another pad before that placed 
over the clavicle is removed. These precautions 
obviate the risk of air entering the vein. 

Fbedeuick Langmead. 

VERONAL P0I80NINQ (fcc Poisons and 
Poisoning). 

VERRUCA NEOROQENICA {see Skin, 
Tubekculosis op). 

VERRUC/E {see Wauts). 

VERSION. — Version is the operation of 
changing the lie of the child to produce a 
breech or vertex presentation — ^podalic and 
cei>halic version res])ectively. 

The three methods of performing version 
are : 

1. External version, by abdominal manipu- 
lation only, before or very early in labour. 

2. BipoUir version, a bimanual method, possi- 
ble when the os will admit two fingers. 

3. Internal version, performed when the 
whole hand can be introduced within the 
uterus. 

1. External version is nearly always 
cephalic. The indications are — 

(i) Malpresentation of the child, chiefly 
breech presentations in a i>rimigravida, and 
occasionally in a inultipara. In primigravidee 
during pregnancy it b of particular imjiortance 
to bring about a vertex iireseutatioii if the 
child is presenting by the breech, because, 
firstly, the fo'tal mortality in breech labour in 
})rimigravida3 is about 1 in 9 in all cases. 
Secondly, in cases of contracted pelvis it is 
not possible accurately to determine the proper 
date for induction of labour unless the degree 
of engagement of the presemtiug head can be 
tested by jmsliing it into the brim. Even in 
ca.ses where* the pelvic measurements are appar- 
ently normal, it is well to have the head pre- 
senting in all primigravidae. 

(ii) Shoulder presentations. 

Method. — External version is only possible 
if there is suflicient liquor ainnii to render the 
child easily movable, yet not so much as to 
make its manipulation difficult. Further, the 
abdominal and uterine walls must be lax. 


AnsDsthesia should be employed after failure 
without its help. 

Difficult cases are those where the back lies 
posteriorly, and the head far back under the 
ribs, where the legs arc extended, and also 
where the breech has descended low into the 
pelvis. 

Failure to turn the child is common, but 
spontaneous version often follows the attempt. 

The operation is carried out thus : After 
passing water, the patient lies in the Tren- 
delenburg position. The operator stands at 
her side, on the same side as the child's back, 
and places both hands on the farther side of 
the breech, which is then drawn out of the 
pelvis towards him into the iliac fossa. The 
breech is held in this position by one hand 
while the other is applied to the head in the 
attempt to push it in the opposite direction 
by short, sharp jerks. While the head is thus 
driven down, the breech is pushed up until 
it has passed the uterine equator. After this 
point is reached it is easy by further manipu- 
lation of the head alone to bring it into the 
pelvic brim. When the operation is complete 
it is advisable to ai)ply a tight binder for a few 
days. 

2. Bipolar version is usually podalic. 
The indications are — 

(i) Shoulder i)resentations. 

(ii) Antc-partum heemorrhage, especially pla- 
centa pra)via, where it is not possible to use 
a de llibes bag. 

(iii) Face presentation which will not engage, 
or is complicated by a prolapsed cord or arm 
in which reposition has failed. 

(iv) Flat pelvis, certain cases where the true 
conjugate measures more than 3^ in., especially 
when complicated by a face, brow, or cord 
presentation. 

(v) Brow presentations. 

(vi) Occasionally when rapid delivery is 
necessary, as in eclampsia. 

Method. — The cervix should admit two fin- 
gers, and there should be just enough liquor 
amnii to render the child easily mobile, but 
not so much that the child slips up from the 
thrust of the fingers. 

The patient is anassthetized and catheter- 
ized, and jireferably lying on the side opposite 
to that occupied by the back of the child. The 
gloved fingers are then passed through the 
cervix and by them the head is pushed away 
from the os so that the abdominal surface 
comes to lie over the operator’s fingers, while 
the other hand presses down the breech in the 
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opposite direction. When the head has been 
pushed away the shoulder and elbow are 
similarly thrust after it, until' the knee comes 
within reach of the fingers, which are then 
hooked over the popliteal space. In this way 
the leg is brought well down through the 
os, while the external hand pushes up the 
head. 

3. Internal version is always podalic, and 
only possible when the os will admit the hand. 

Indications— 

(i) Shoulder presentations. 

(ii) Face and brow jjrescntatioiis, as above. 

(iii) Flat i)elvis, as above. 

(iv) Placenta preevia, after expulsion of de 
Kibes’ bag. 

(v) Prolapse of ’the cord, if the (;liild is alive, 
and after expulsioti of de Kibes' bag. 

(vi) Where rapid delivery is required, for- 
ceps being contraindicated. 

The contraindications are im|)ortaiit ; they 
are - 

(i) Tonic uterine contraction, or when the 
uterine relaxation between the pains is inijjer- 
fect. 

(ii) After tlie licpior amnii has been drained 
away, and the uterus has grasj^Hjd tlie child. 
In these conditions the uterus will almost 
certainly be ruptured if version is attemxrtcd. 

(iii) Generally-contracted pelvis. 

(iv) Flat pelvis, where the true conjugate 
is less than in. 

Method. — The patient is anoesthetized and 
(iatheterized, and lies on her back, or as de- 
Bc.ribed under J3ii>olar Version. 'J'he hand is 
passed inside the uterus, rupturing the mem- 
branes if necessary, and the head is displaced 
in the direction of the child’s back. A knee 
is sought for and grasped and brought down 
to the os, the fundus being steadied meanwhile 
by the external hand. ^ Houhne. 

VERTIGO. — The subjective state caused by 
an illusory sensation of displacement of one’s 
body in relation to its cnvirounient, or of 
displacement of the environment in relation to 
one’s body. Actual displacement is not in 
itself sufficient to produce the psychical state 
of giddiness. A waltzer is not ne.cessarily 
giddy while waltzing, when he actually feels 
the rotatory displacement of his body ; he 
may become giddy when he stops dancing, 
because there is then a conflict between the 
lOpsory sensation of rotation arising from the 
after-effect of stimulation of the semicircular 
canals, and the positive sensations from other 
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parts of his body that inform him that ho is 
really stationary. 

Knowledge of the pasition of one's body in 
space depends firstly on the sensations derived 
from extrinsic sources by the organs of touch 
and sight, and secondly on intrinsic, sources 
of sensation — ^the kinaesthetic sensations from 
the eye and the skeletal muscles, the semi- 
circular canals and otoliths, and visceral sensa- 
tions. Any disturbance of the balance nor- 
mally existing between these various groui)S 
of simsations may give rise to giddiness. Ex- 
cept, however, when the disturbance arises 
from the vestibular apparatus or the intimately 
connected oculo-motor system, such giddiness 
is not associated with any definite feeling of 
rotation in one direction. The [Mitient suffers 
the distre^^sing sense of a general loss of etjuili- 
briiini without being conscious of a tendency 
to fall in any one dircu-tion. Giddiness may, 
in addition, be (‘aust^d by any sudden altera- 
ation of cerebral blood- pn^ssure sucJi as results 
from a rapid standing up from the recumbent 
position, or by engorgement of the splanchnic 
area from shock or visceral disturbances. It 
is only, however, when a definite sensation of 
displacement of the body or of surrounding 
objects in one of the three directions of Hjiace 
is com})lained of that the symptoms assume 
diagnostic importance, and it is customary 
to distinguish them as vertigo in contradis- 
tinction to the ill-dcfinc<l sensations of dis- 
j)laceinent which are known as giddiness. 

Vertigo due to letioni of the internal 
ear. — Most forms of vertigo produced by 
movement —e.g. waltzing — ^are due to stimula- 
tion of the terminations of the vestibular nerve 
in the cristue ampulla of the semicircular canals 
by alterations of the pre-ssure of the (Uido- 
lymph. It is therefore the vestibular ap|)ara- 
tus that will be first suspected when the imticnt 
(tomplains of vertigo, eith(?r as a sensation of 
rotation in one direction nr as a s<msation of 
falling forward (»r bac.kwanl. Such symptoms 
may be found wheruiver the vestibule is irritated 
by disease of the middle ear. 

The mo^^ violent attmiks of V(*rtigo asso- 
ciated with disease of the internal vur are 
usually referred to as Meniere's disease^ which 
is dealt with in a separate article. 

Vertigo due to lesions of the cerebellum* 
— Owing to th«i connexion of the cere 
helium with the vestibular neurones, cerebellar 
lesions generally give rise to vertigo with 
definite sensations of displacement ; deafness 
is, however, absent. In such cases the signs 
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of increased intracranial pressure will gener- 
ally serve to distinguish the vertigo from 
that due to a vestibular lesion. Vertigo may 
also be a symptom of disseminated sclerosis 
when the cerebellum is affected. 

Tumours involving the vo^bular nerve 
give rise to vertigo associated with deafness and 
signs of increased intracranial pressure. 

Vertigo from disturbance ^ the ocular 
muscles may be provoked by any lesion tend- 
ing to cause ^plopia. As a rule it is transient, 
the patient learning to disregard the erroneous 
visual localization. Vertigo is occasionally 
an aura of epilepsy, })receding a major or minor 
attack, and sonietiiiies constituting practically 
the whole of a minor fit. In the latter case the 
non-CM’cuiTcnce of vomiting, the short dura- 
tion of the attack, and the absence of jjerina- 
iicnt deafness or tinnitus, will enable a correct 
diagnosis to he made. 

The vertigo of hysteria is rarely described 
by the patient as a sensation of rotation in 
any one direction. lJuring an attack his 
gait shows thcj w(*.ll marked characteristics 
of hysterical astasia-abasia, and the other 
symj)toins characterizing Meniere's disease will 
not be spontaneously eomj)1aincd of. 

F. L. Golla. 

VESICAL CALCULUS {stn Urinary 
Calculi). 

VESICULITIS (see Gonorrucea). 

VILLOUS ARTHRITIS (sec Kiieumatoid 
Arthritis). 

VINCENT’S ANGINA («ce Tonsillitis, 
Acute ; Diphtheria ; Bacteriolooy and 
Pathology, Clinical). 

VIRGINITY, SIGNS OF (see Rape). 

VISCERAL NEURALGIA (see Neural- 
gia). 

VISCEROPTOSIS (sif^n. Splanchnoptosis ; 
Glcnard's Disease).- Abnormal descent of the 
al>dominal viscera. It is usually associated 
with com plaints of irregular abdominal pains 
and dys]>e]isia, and many of the sufferers are 
distinctly neurasthenic. Objectively, there is 
fiatt^ming of the epigastrium with distension 
of tlie lower abdomen when the erect position 
is assumed. 

Etiology and symptomatology. — The 

viscera are normally kept in ^K)sition by the 
slight }K>sitive intra-abdominal pressure main- 
tained by the tonic action of muscles of the 


abdominal wall and pelvic floor. CoUectione 
of extraperitoneal fat also serve to anchoi 
certain organs like the kidney in position. 
Coffey has emphasized the imx)ortant part 
play^ by the forward curve of the lumbai 
vertebrsB and the attached psoas muscles in 
forming a sort of shelf upon which the viscera 
are held by the taut muscles of the abdominal 
wall. Normally, the peritoneal ligaments arc 
relaxed and apjiear to take no active part in 
maintaining organs in position, but in casei 
of visceroptosis they are put on the stretch 
by the descent of the viscera and serve as true 
ligaments. 

Two groups of cases are recognized, both 
more frequent in women : 

(1) Those which depend upon defective 
skeletal development. 

(2) Those conseciuent u]:on a diminutior 
of intra-abdominal ju’essuro and b 
laxity of abdominal muscles. 

In the first group the thorax is long and 
narrow, the ribs are more oblique than usual 
the epigastric angle is acute, and the anterioi 
convexity of the lumbar spine, diminished. A* 
a e,onsc^(|uence, not only is there considerable 
narrowing of the upper jjait cf the aldomei 
with downward displacement of viscera, bui 
such descent is facilitated by tlu^. lack of CDn- 
vexity of the lumbar portion of the spine 
Many of these cases are the result of unfavour- 
able dietetic and liygiemie* conditions in earl} 
childhood. There may be a history of some 
definiti* disorder of nutrition such as rickets 
or of some disability leading to imperfeci 
ex{)ansion of the chest (nasal obstruction 
fibroid lung, etc.). The greater frequency ir 
women is to be attributed to the restrictec 
o])fK)rtunitics of girls, as coni[)an*d with boys 
for exendse and drill. 

In the, second groiij) the disability can ofter 
be definitely attributed to some depressing 
influence whereby muscular tone is diminished 
Thus, an exhausting illness, leading not onl} 
to tenderness and wasting of the abdomina 
muscles but also to a diminution of intra- 
abdominal fat, is sometimes the starting-])oint 
In other instances muscles fail to regain thcL 
tone after having been overstretched by a largi 
abdominal swelling or frequent pn*gnancies. li 
either case the viscera, act^ on by gravity, tent 
to be displaced downwards, and their peritonea 
attachments, which are normally relaxed, be- 
come stretched. This stretching may possibl} 
account for the vague abdominal discomforl 
and dragging pain so often complained of 
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lu cases of pure visceroptosis symptoms are 
only prominent while the patient is in the erect 
position, and disappear when she lies down. 
Temporary relief is also obtained if the lower 
abdomen bo compressed by means of the hand 
or Bupixirted by a belt. Subjects of a severe 
grade of visceroptosis not uncommonly com- 
plain of difficulty of breathing and shortness 
of breath. An X-ray examination reveals the 
fact that in these cases the diaphragm has 
undergone downward displacement with con- 
sequent limitation of its excursions. As tlie 
lower abdomen is compressed, the diaphragm 
will b(* seen to rise and its normal rcsjiiratory 
movements once more to return. Then, too, 
the centric of gravity of the body tends to pass 
to a more anterior jilane. In order to main- 
tain the upright position of the spine, mus(‘les 
and ligaments unused to strain are brought 
into play, and this fact may j)ossibly serve 
to account for the frequent backache met with 
clinically. One other jilienomenon may be 
mentioned. Abnormal rai»idity of tlie jnilse 
and faintness not infrequently attend the 
assumption of the ujiright position in these 
case*^. It would appear that when the abdom- 
inal muscles have lost their tone, blood is 
allowed to collect within the splanchnic vessels, 
with the result that the heart, in order to 
maintain an efficient circulation, is forced to 
accelerate its contractions. 

It sometimes haiipens that downward dis- 
placement of one particular organ forms the 
chief featum of a case. The stomach, right 
kidney, and transverse colon are the organs 
most frequently coming under observation. 
(rostroptoais may be easily riicognized by 
radiograjihic examination. Pulsation of the 
aorta in tlui epigastrium is often a prominent 
feature of these c^ses. The stomach is fre- 
quently atonic, and subacidity is the rule. 
Kinking is more likely to occur at the junc- 
tion of the first and second parts of tlie duo- 
denum than at the pylorus itself. In cases of 
ptosis of the colon the transverse colon is both 
distended and definitely increased in length. 
The loosely attached hepatic flexure suffers 
greater dis[)lacement than the more firmly 
fixt»d splenic flexure. In extreme cases a sharp 
kink may occur in the latter situation, leading 
to difficulty in the jiassage of intestinal con- 
tents. Constipation is a salient symptom, and 
troublesome attacks of colic may occur, the 
pain subsiding as flatus passes. The prolapsed 
transverse colon is sometimes palpable, but a 
radiosco])ic examination is frequently necessary 


for its recognition. The right kidney is more 
often displaced than the left. If it be entirely 
outside the costal arch, so that it can easily 
be moved to the mid-lino, it is often referred 
to as a floating kidney, whereas the term 
movable kidney is ajiplied in those cases in 
which, at the end of a deep inspiration, it is 
2 )ossibie to insert the fingers above the upper 
pole of the organ and prevent its return. 
DietPs crises and intermittent hydronephrosis 
arc serious but infrequent consequences of 
renal mobility. DietPs crises aie characterized 
by paroxysmal attacks of pain in the region of 
the kidney accompanied by nausea, vomiting, 
and collapse. The kidney bc‘comes tender and 
swollen, and is less freely movable than usual. 
The urine is often scanty, and may contain 
blood. The attack usually subsides after a 
few days ; it is probably due to twisting or 
kinking of the renal vessels. 

Of recent years much attention has been 
])aid to the relation between visceroiitosis and 
inivsiiml stasis. Som(‘ investigators incline to 
the view that th(‘ various bands and mem- 
branes associated with il(‘al and colonic stasis 
are to be regard(*d as the outcome of a physio- 
logical responsii to the jnill of dis]>laccd organs. 
Jt must be born(‘ in mind, however, that the 
membranes in ijuestion are frequently to be 
demonstrated in th(», fa'tus, and the exact 
relationship between ptosis and the ])re8ence 
of these various bands and membranes still 
awaits elucidation. In some cas«»8 it would 
seem that very high gradi^s of jitosis may 
occur without giving rise to symptoms, but 
that where membranes arc prewuit and the 
viscera are held up at certain points, kinking 
of the intestine and partial obstruction arise. 
Some have concluded that ptosis is only likely 
to give rise to symptoms when it develops 
in one in whom bands and membranes are 
jiresent. 

Treatment.— The most imj ort ant measure 
is to raise the intra-alidoniinal jiressure. In 
severe cases complete rest in bed for several 
weeks is the surest means of relieving the pain 
and of giving the overstretclied muscles a 
chance of recovery. The foot of the bed 
should be raised 6-9 in. If the digestive 
powers are good the diet should be generous, 
but it is wise to rely on small freijuent meals 
and the taking of fluid a short time before 
solid food lest dilatation of the stomach be 
superadded. The return to normal life should 
be by gradual stages, and before getting up 
the patient should be fitted with ^ome form 


515 



VITAMINS 


of abdominal support which will exert pres- The animal kingdom is dependent upon the 
sure upon the whole of the lower segment of vegetable for its supply of vitamins, 
the abdomen in an upward and backward In connexion with the study of these essen- 
direction. tial food elements the question of a propel 

In less severe cases the patient will be wise food-balance has continually to be borne in 
to lie down for an hour or two after meals, mind. Starvation jter se does not produce the 
Gentle Swedish exercises systematic^ally carried so-called deficiency diseases — e.g. beriberi oi 
out will gradually improve the condition of scurvy — but the cause is a relative insufficiency 
the abdominal muscles. Massage, both general of certain vitamins. Thus, simple reduction 
and abdominal, may be of service, and breath- in the amount of a food poor in vitamins 
ing exercises are likely to be beneficial. Tight will lead to a disappearance of the deficiency 
corsets must be forbidden. Anaemia may -re- disease, even though no increase of vitamins 
quire the use of iron or ars(!ni(!, and full phar- be made. 

macopceial doses of tinc.ture of nux vomica Fat-solnble A (Growth Factor) is essential 
will lielj» to restore tone to the muscles and to growth end is probably also necessary to 
improve the patients. When the neurasthenic well-being in adults. According to Mellanby 
symptioms are pronounced a modified Weir a lack of fat-soluble A leads to the produc- 

Mitchell treatment is of service. tion of rickets. He has shown that jmppicE 

Surgical interference is not to be recom- fed on a diet which would otherwise j)roducc 

mended in cases of simple visc.ero])tosis. It is rickets may be protected by administering 

rare for a single organ alone to be disjdaced, at the same time foods which contain thif 

and the effect of operations undertaken to factor. Some other animals - e.g. rats — would 
relieve jiain usually ])asse8 off as soon as the appear to suffer from its deprivation by 
patient begins to leave her bed. Shortening failure to grow, but without the developmeni 
of the round ligaments to correct retroversion rickets. The question whether rickets ir 
of the uterus, when retroversion is jiart of a human infants is due wholly or })artially tc 
general viscerojjtosis, is a case in jioint. Ojjera- an insufficient supply of fat-soluble A is stil 

tion is, however, definitely indicated when an open one. Xcroiffithalmia, a serious affec- 

j)rola[)se of the kidney is foHowed by signs of of the eye liable to cause blindness, hat 

obstru(5tion to the renal circulation ot to the also been attributed to lack of this \ntamin 

urinary flow. TT T Fat-soluble A is found in green leaves, anc 

. Jt. JjAkin. throughout the animal kingdom is associatec 

VISIONi TESTS OF (see Eye, Examina- with fat. There is, however, a considerabk 

TION of). variation in the amount in different kinds o 

animal fat. Milk, cream, and butter, yolk o 
VISUAL SYSTEM (see Nekvous System, t)eef f^t, and fish oils (notably cod-livej 

Physiolooy of). whale oil,) arc important sources, wliils- 

VISUAL SYSTEMi LESIONS OF (see contains relatively little, anc 

Nervous System, Central, Local Le- vegetable oils, such as linseed oil, cotton-seec 

STONS of). ^^'ve oil, and palm oil, contain it in almosi 

negligible quantity. Pea-nut oil is said to bi 
V IT AM INS (ACCESSORY FOOD an exception and to be rich in this constituent 

FACTORS)- — T he term vitamines ” was It has been suggested that the milk obtainec 

introcluced by Casimir Funk to designate from cows fed in jiastures is richer in thii 

certain elements of food which are of unknown vitamin than that of stalled cows fed on oil 

composition but which are essential to growth cake and roots, and that thus the frequency 

and health. Since there is no proof that tlie of active rickets in the sjiring is explained 

bodies are amines, “ vitamins’* is a preferable for grass is rich in fat-soluble A, whilst root, 

spelling, or they may be termed “ accessory as well as vegetable oils are deficient in it. 

food factors.” Those which have hitherto Water-soluble B (Anti-beriberi Factor, Anti 
been recognized are three in number, and neiiritic Factor, Growth Factor). — Deficiency ii 

are known as (1) fat -soluble A, (2) water- this factor is responsible for some types o 

soluble B, and (3) water-soluble C. These beriberi, is also concerned with failure o 

bodies are present in food in only’ minute growth in young animals, end possibly ex 

quantities and would appear to be nitrogenous, plains some of tJie examples of oedema me 

but their exact analysis has still to be made, with under conditions of deprivation. Thi 
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constituent is distributed widely, and exists 
in greatest amount in seeds and eggs. The 
see^ of the pulses — ^peas, beans, lentils, etc. — 
contain it throughout their substance, but in 
cereals, such as wheat and rice, it is confined 
to the germ and the layer immediately beneath 
the i)ericar 2 ). In the milling and jxilishing of 
rice and in the milling of flour for white bread, 
the vitamin-containing layer and the germ 
are strij) 2 ied off with the 2 )ericari), and conse- 
quently a diet consisting too exclusively of 
white bread or of polished rice leads to the 
develojuiient of beriberi. Yeast and com- 
mercial yeast extract (marmite) are very rich 
in water-soluble 13, whilst it exists also in con- 
siderable amounts in milk (but not in butter), 
liver, brain, j)an(;reas, and fish roc. To a less 
extent it is present in many green vegetables, 
in ]K)tatocs, in fish, and in kidn<‘ys, but is 
lacking in lean meat, in fat, and in fish and 
vegetable oils. According to Mcf.Virrison the 
absence of the anti -beriberi factor leads not 
only to clianges in the central nervous system, 
but to similar functional and degenerative 
changes in every organ and tissue in the body. 
The adrenal glands are hypertrophied, whil(‘ 
other organs atro 2 )hy — notably the thymus, 
testicles, spleen, ovaries, ])ancreas, heart, liver, 
kidneys, stomach, thyroid, and brain, in order 
of severity. These changes and the conse- 
quent sym 2 )toms are brought about by nuclear 
starvation, in which all the nuclei of the 
tissue-cells share. The mixed dietary of Euro- 
peans, under ordinary conditions, s(*rves to 
protect tliem from a lack of anti-beriberi vita- 
min, while its jjresence in milk, even in seiiar- 
ated milk, and its com])arative stability uj) to 
120^^ C. ex])lain tlie absence in infants of symp- 
toms analogous to those of beriberi. 

Water-solnUe C (Anti-scorbutic Factor). — 
Scurvy may follow a deficiency of water- 
soluble C, a vitamin which corr(»s|jojids to 
the old vital element ” of Cheadle, and is 
found in fresh vegetables and fruit. Oranges, 
lemons, cabbage, swedes, turnij)s, and lettuces 
are potent sources. Carrot juice is much in- 
ferior to lemon and orange juice, while the 
juice of swedes would seem to have almost 
equal value. Orange is ten times as protec- 
tive as grape juice. Lime juice is only weakly 
anti-scorbutic, and the same is true of potatoes. 
Both milk and fresli meat contain this factor, 
but only in small amounts. Most authorities 
hold that water-soluble C is gradually destroyed 
at a temperature above 50° C., and rapidly 
above 80° C.^ so that boiled, condensed, or 
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dried milks, tinned foods, and dried vegetables 
are deficient in this factor. American in- 
vestigators, however, demonstrate that there 
is no diminution of water-soluble C in dried 
milk, and it is certainly uncommon for scurvy 
to occur in an infant fed in this way. The 
vitamin is also destroyed by alkalis, even in 
the cold. Bassett-Smith has shown that lemon 
juice may be concentrated in vacuo at room 
tem})erature to become a dark-yellow viscid 
and very acid fluid which can readily be made 
into tablet form with lactose, and which kee 2)8 
well either as the concentrated juic<‘ or as 
tablets ; while Harden and Zilva have demons- 
trated that after removal of the free acids from 
lemon juice the residue retains its anti-scor- 
butic quality. With 2 )recautions as to tempera- 
ture tJiis j)rej)aration can be concentrated and 
even evaporated almost to dryness without 
losing its jK>tency. 

Among other diseases which have recently 
come to be regarded as ])ossibly due to lack 
of some accessory food factor arc ])ellagru, 
lathyrisni, and leprosy. 

More work is recjuired bofon* we can state* 
with i)re.cision what is the exact part ])layed 
by vitamins in disease and compute the ex- 
tent of food deficiency. The reaction of the 
human organism to lack of vitamins is far 
from constant, and the reason, why, under 
similar conditions of feeding, disease* ocemrs 
in some while* sjjaring others has still to be 
el<»le*rmine»el. Fe)r exam])h*. of several infants 
fe»d on a cenval ])re)]>rie*tary fe)oel, it is oi»ly the 
e»ccasional one who elevelops scurvy. It is 
probable, lioweve*,r, that many perse)ns suffer 
from mild the)Ugh abiding e*ffects of vitamin 
elelicicncy without manifesting symptoms that 
lead to a diagnosis of one or other of the 
diseases named. Fukdkuick Lajngmkad, 

VITILIQO (ace L£Uce)ni<:KMiA). 

VITREOUS, AFFECTIONS OF. -The 
liealthy vitre»ous is a structure of jelly-like con- 
sistence, and is ce)ni])letely trans 2 )arent with the 
excej)tion of a few fine fibrils. 'J’he anterior 
layers can be examint'd through the dilated 
2JU2>il by oblique illumination, but for a coin- 
2 )lete examination the o])hthalnioscope must 
be used, (iross opacities can be detected by 
the large filane mirror used at a distance of 
1 ft. from the eye, the jwitient being instructed 
to look in different directions, but finer changes 
require the direct method with the small 
mirror, and in tliis examination the use of a 
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spherical + 7 D lens in the aperture of the 
ophthalmoscope will enable the observer to 
focus any opacities. (If the instrument is 
fitted with a small plane mirror, fine opacities 
will be more easily seen than with the concave 
mirror.) Such opacities will generally appear 
black on the red background of the fundus ; 
they float about freely if the vitreous is fluid, 
but soon come to rest if it is firm. 

Huscsb volitantes are a common phenome- 
non, due to the entoptic shadow on the retina 
of the normal vitreous fibrils. Normal per- 
sons can sec them by staring at a white ground 
and, especially, the blue sky. If slight the 
jihenomenon is of no significance, but when 
inuscse are in excess they are a warning of 
some inii)urt and indicate a thorough examina- 
tion of the globe for organic disease. The 
“ normal niusca) are variously likened to 
small flies, bubbles, strings, rows of beads, etc. 
They differ from shadows cast by opacities in 
the lens or cornea in that their movements are 
indej)endent to some extent of the movements 
of the globe ; movements of the globe initiate 
those of the muscse, but the latter continue for 
a time after the former have ceased. 

Pathological opacities may be formed in 
different ways and may be — 

(1) Degenerative, 

(2) Inflammatory, 

(3) HaBmorrhagic, 

(4) Congenital. 

(1) Degenerative opacities are common in 
myopia, in which the vitreous is often extremely 
fluid, its jelly-like consistence being lost. The 
streamer-like opacities are then seen to be 
freely floating about, independently of the 
movements of the globe. If they are very 
abundant a detachment of the retina must 
carefully be looked for. 

A S])eeial type is sj/neJufsis scintillans, in 
which the vitreous is beset with sparkling 
crystal-like bodies likened to a shower of 
golden rain. These are due to crystals of 
cholestcrin, which are often the result of pre- 
ceding haDinorrhage. No treatment is of 
value. 

(2) Inflammatory exudatei into the vitreous 
may form (a) very fine dustlike opacities, 
focused only with difficulty ; (6) membranes of 
varying density ; (c) pus. Apart from infec- 
tion introduced through a perforating wound, 
these exudates arc caused by disease of the 
vascular coats of the eye, especially cyclitis 
and choroiditis ; vision is interfered with in 
accordance ^vith the density and amount of 


the exudate. Purulent exudate may form om 
of the varieties of pseudo-glioma, a yellowiati 
mass being visible behind the lens ; in such a 
case other inflammatory signs are usuallji 
present, such as circumcomeal injection and 
posterior synechise, which distinguish it from 
true glioma of the retina. 

(3) Haemorrliage into the vitreous may be sc 
dense that all fundus reflex is abolished, the 
pupil appearing black in using the ophthalmo- 
scope ; the diagnosis can generally be con- 
firmed by oblique illumination, which showc 
some red coloration behind the pupil. Short 
of such extensive heemorrhage, dense blacL 
streamers which evidently consist of blood 
may be seen with the ophthalmoscope. 

Injury is the commonest cause of vitreous 
hsBmorrhage, but it is sometimes spontaneous, 
and then usually comes from a retinal vessel : 
in old people arterio-sclerosis is the usual 
antecedent. There is a type of recurring 
vitreous liflemorrhagc in young adults which 
is thought by some surgeons to be tuberculous, 
but a simple anaemia is often the only general 
affection that can be detected. The ]) 0 S 8 ibility 
of intra-ocular sarcoma must be borne in 
mind. 

Tiic prognosis witJi regard to recovery of 
sight after vitreous liaemorrhage is bad. A 
few cases recover vision (;ompletely in the 
course of months, but usually membranes 
become organized, sometimes giving the pic- 
ture of retinitis prolif crons. Treatment must 
be on general lines. 

(4) Ckmgenital opacities are most commonly 
due to persistence of the sheath of the hyaloid 
artery. This vessel carries blood in foetal life, 
being a continuation forwards of the central 
artery in the optic nerve, which ends anteriorly 
in a vascular sheath on the posterior surface 
of the developing lens. All traces of it nor- 
mally disappear before birth. It may remain 
as a filament reaching across the vitreous from 
the optic disc to the back of the lens, or as an 
anterior or posterior band attached to one of 
these structures, the free end moving easily 
in the vitreous. Its presence is consistent with 
good vision. 

Anomalous development of the vitreous may 
cause dense sheets of iibrous-like tissue in 
the vitreous, sometimes so marked as to cause 
a white reflex from the pupil, and thus merit 
the term pseudo-glioma. j. ^ 

VITREOUS, EXAMINATION OF (see 
Eye, Exauinatiom of). 
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VOCAL CORDS, PARALYSIS OF 

VOCAL OORD8, PARALYSIS OF. — 

With the exception of the crico -thyroid, which 
receives motor fibres from the superior laryn- 
geal, all the muscles of the larynx arc supplied 
by the recurrent larjmgeal branches of the 
accessory-vagus nerves. Bilateral palsy may 
be due to nucleftr degeneration or bulbar 
lesions, to neuritis of the nerves, or damage 
of their roots by syphilitic meningitis. Uni- 
lateral palsy most commonly results from com- 
))res8ion of one recurrent nerve by an aneurysm 
or tumour or by enlarged glands in the neck 
or mediastinum. The larynx is also involved 
in bulbar paralysis, and occasionally in tabes 
dorsalis and syringomyelia. 

The larynx is concerned in })lionatiori, in 
the admission of air into the trachea, and in 
coughing, and the symptoms of its paralysis 
are disturbances of these functions. They vary 
according to the muscle or muscles that arc 
affected ; this can be definitely determined only 
by laryngoscopi(; examination. 

Tn total bilateral palsy the cords arc mode- 
rately abducted and motionless ; there is com- 
plete aphonia, th(i natural ex])losive cough is 
rejdaced by a rush of air through the glottis, 
and dc(»j) inspiration may be accompanied by 
stridor. C'Ompletc unilatc^ral palsy may j)ro- 
duce no symptonus, but the voice is often low- 
pitchcil and hoarse, and coughing is im^iaired. 
Abductor weakness is the most common and 
important of the partial palsies ; evem when it 
is bilateral the voice is little changed and cough- 
ing may be unafT(H;ted, but inspiratory diffi- 
culty and stridor arc liable to occur, especially 
on exertion or when the larynx is congested 
or inflamed. Organic i)alsy of the adductors 
is rare, but hysterical aphonia is usually due 
to their failure to contract. Weakness of the 
posterior crico-arytenoid with an abductor 
paresis of one cord is the most common laryn- 
geal complication of tabes dorsalis. The laryn- 
geal crises of this disease may be associated 
or not with paralysis of certain of the muscles. 

Gordon Holmes. 

VOICE, DISORDERS OF Speech, 
Disturbances of). 

VOLKM ANN’S ISCHAEMIC CONTRAO- 
TURE- — paralysis and contracture of the 
muscles, usually affecting the forearm. 

Etiology. — This condition is a sequela of 
injuries in the neighbourhood of the elbow- 
joint, or of fracture of the forearm. It occurs 
more often in children than in adults. Patho- 


VOLKRiIANN’S CONTRACTURE 

logically, there is a coagulativo change in the 
muscle substance, so that the muscles become 
hard and rigid and then contracted. Be- 
tween the muscle-fibres there is an exudation, 
followed by a fibrosis. The muscles are not the 
only structures affected, as nerve lesions may 
be present. All these changes result from the 
cutting off of the blood supply to the muscles, 
which is brought about, as a rule, by the splints 
being applied too tightly. 

Symptomatology. — The symptoms begin 
within a few hours of the setting of the frac.* 
ture. There is great pain and sleep is im[)os- 
sible. The hand swells and the fingers become 
blue and rigidly flexed. The changes in the 
muscles are fully established within forty-eight 
hours, but they may begin as early as six 
hours or be delayed for six weeks. 

Constitutional ilisturbanees usually accom- 
pany the local condition. There are headache, 
malaise, anorexia, and a teni})cratiire rising to 
102^^ or 101“ ¥.• On examination the swollen 
hand is found in a characteristic attitude ; it 
may be in a line with the forearm, or ilcxcri. 
The cyanosed fingijrs are extended at the meta- 
carpo-jihalangeal joints, and flexed at the inter- 
phalangeal joints. Therii is a loss of the power 
of extension of th(i fing(*rs and wrist. In cases 
not too advanced it is possible to exti^nd the 
fingers when the wrist is flexed, but with the 
fingers maintained in this jiosition it is impos- 
sible to extend the liand or the forearm without 
a rupture of the flexor tendons. On pal pation 
the flexor muscles are Jiard and inelastic ; 
sometimes there are blebs on the skin, and 
])crhaps sloughs which are long in healing. 
Nerve lesions, when they occur, arc due (1) 
to the accident itself, (2) to direct ])rcssuni or 
iscliaJiuia, or, if they occur latiir, (3) to con- 
striction by the shrinking musclo^i. Since there 
is muscular paralysis in the forearm, to test 
the functions of the nerves it is necessary to 
examine the voluntary power of mov(;ment of 
the intrinsic muscles of the hand. Disturhaiuies 
of sensation acconi)>any the nerve lesions, and, 
ill advanced cases, trophic changes also. The 
extensor muscles are never affected. 

Treatment is very dillicult, as the lesion 
is extremely refractory. When left untreated 
the contracture is progressive for about three 
months, and then becomes stationary. In th(j 
early stages treatment is far more easily carriiid 
out than in neglected (;ases, but unfortunately 
the nature of the condition is not recognized 
w'heii treatment is most likely to be effectual, 
that is, within the first twenty-four hours. 
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This is because the patient expects the frac- 
tured limb to be painful, and does not realize 
that the degree to which be is suffering is 
abnormal. The medical attendant does not 
see the patient, after he has ap})lied the splints, 
for i^erhaps two or three days, by which time 
the damage is done. Absolutely to ensure 
against this serious complication of fractures 
it would be necessary to visit the patient every 
six hours ; henc(; in all fractures in the region 
of the elbow'- joint or of tlie forearm strict in- 
junctions sliould be given to the iwtient or 
his guardians that the bandages must be cut 
should there be conijilaint of great pain. In 
this connexion it Is to be n^membered that, 
even without tlio ap])1i(‘ation of a s})lint, acute 
flexion of the elbow -tlie jjosition adopt(;d when 
there is a fracture of the lower end of the 
hunu^rus — may cause such circulatory inter- 
ference that is(‘Jia)mi(; ])aralysis ensues. Should 
the m(*di(‘al attendant be lucky enough to see 
the j)ati«mt in tlie incipient stages, the correct 
line of treatment to adopt has bticn ])ointed out 
by animal experiments. All splints and band- 
ages must be removed, and the maintenance of 
fragments in juojmt line must be a secondary 
eonsidi^ration for the Lime being. The limb 
may be immersed for a short ])eriod in hot 
water. It is tlieii raised on a jallow', and, 
under anajsthesia, incisions over the sites of 
the muscle-bellies arc made through the in- 
extensible deej) fascia. 

In late cases two methods of treatment have 
been extolled by s(»nie surgeons : (1) tendon- 
lengthening, (2) removal of segments from the 
lower thirds of the radius and ulna. Thes.^ 
two operations bring about a temporary alle- 
viation of the symptoms, but as the forearm 
grow'S in ]engt.h the deformity recurs. The 
method of Sir llobert Jones give^ the best i)er- 
manent results. With the wrist flexed, small 
light zinc s])liiits are ai)plied to the fingers, 
and, the w'rist remaining in a flexed position, 
the fingers are gradually exUmded. Tlie next 
day, or two days later, according to the severity 
of the case, the angle at the metacar j)o-phalan- 
geal joint is increasc^d, a flat malleable splint 
being a])plied to the straightened fingers and 
the jMilni. Day by day the fingers are gradu- 
ally brought into line with the flexed meta- 
carjml bones, and the w'rist is subsequently 
extended by the same gradual methc^. In 
bimging about the extension of the flexed 
joints in this w'ay the contracted fibrous tissue 
around the muscles is gradually stretched, as 
are the degenerated muscle-fibro.s. Those fibres 


VOLVULUS 

which are unaffected — and, except in very bad 
cases, some of them escape — are now in a 
X>osition to effect their normal movements of 
the hand and fingers. Instead of employing 
malleable metal splints, gradual extension of 
the contracted fingers may be brought about 
by the continuous traction of elastic bands 
which run from a dorsal splint to each con- 
tracted finger. C. A. Pannett. 

VOLVULUS. — ^A condition in which either a 
coil of gut is twisted on the longitudinal axis 
of its mesentery so that obstruction occurs at 
the base of the coil, or one loop or coil of gut 
is entw'incd round another coil so that one of 
the portions of intestine is occluded. It is 
more common in ])eople over middle age. The 
commonest site is the sigmoid flexure ; the next 
most frequent is the ileo-ceecal region. Both 
these j)ortions of gut usually have a fairly 
long mesentery which allows of torsion. 

Etiology. — The reasons for sigmoid vol- 
vulus are fairly clear. The sigmoid looj) hangs 
dowm tow'ards the pelvis and is often loaded 
with solid fasces ; its base of attachment is 
narrow, and the weight of the loo|) tends to 
lengthen the mesemtery and at the same time 
narrow it. The gut at the base of the loop 
becomes a little narrowed by traction, and a 
certain amount of distension follow's. The 
movements of the intestine gradually cause 
the looj) to become twisted. Finally, the 
torsion totally occludes the base of the looj), 
the vessels in its mesentery are strangulated, 
and very rapid distension of the coil occurs. 
Local gangrene frequently develops and, later, 
]^)eritonitis. Death occurs from peritonitis im- 
less averted by o])eration. 

In less acute cases the coil becomes gradu- 
ally distended, but tin* vascular supply is not 
impaired and the signs of obstruction are 
unaccompanied by signs of peritonitis. 

Symptomatology. — When the torsion of 
the loop is gradual or i)artial the symptoms 
are subacute. The patient suffers from attacks 
of colicky pain, distension, and constipation, 
wliich are relieved by the opening of the bowels. 
The attacks become more frequent, and dis- 
tension of the abdomen is noticeable. Con- 
stipation becomes inveterate, and finally an 
acute attack of obstruction supervenes. ActUe 
vohmlus is notified by severe abdominal pain 
which is chiefly felt in tlie hypogastrium, rapid 
distension of the abdomen, and absolute con- 
stipation. If the vessels of the loop are 
strangled, tenderness of the abdomen and signs 
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of peritonitis soon appear. V omiting may occur, 
but is not a very noticeable feature. 

In ileo-c 80 cal volvulus the symptoms are 
those of acute obstruction of the lower end of 
the small intestine {ttee Intestinal Obstruc- 
tion), together with the presence of a rounded 
tympanitic swelli&g in the right lumlmr or 
epigastric region. The swelling corresponds 
\iith the distended caocum. 

Diagnosis* — The condition is not always 
diagnosed before operation. If, however, com- 
plete constipation is j)resent (tested by two 
turpentine enemata) and the abdomen rapidly 
becomes distended and lender in a patient 
past middle age, one should suspect volvulus 
of the sigmoid. 

Treatment* — So soon as a volvulus is 
diagnosed or suspected, the surgeon should be 
called in, since the only method of treatment 
is operative. Zaciiaby Cope. 

VOMIT, ANALYSIS OF {see Gastric 
Contents, Examination op). 

VOMITING, CENTRAL (see Stomach, 
Functional Disorders of). 

VOMITING, CYCLICAL (sj/n. Eeeurrent 
Vomiting; Periodic Vomiting). — A form of 
vomiting in children, recurring at irregular 
intervals, accompanied by marked ijrostration 
and wasting and by the symptoms of acid- 
intoxication. 

Although formerly little recognized, it is a 
condition by no means uncommon, and is of 
considerable clinical imjiortance. 

Etiology. — The actual pathogenesis is un- 
known ; at first ascribed to acid-intoxication, 
cyclical vomiting is now recognized as being 
due to a toxaemia of more complex origin. 
Possibly defective functioning of the liver, 
either congenital or acquired, j)lays the chief 
role. The condition occurs more commonly in 
girls than in boys, and particularly between the 
ages of 5 and 12. A history of gout in the 
family is not infrequently forth(;oming ; in 
other cases there is a distinct neuropathic 
inheritance. Though no particular article of 
food and no indiscretion in diet appears culj>- 
able, yet the digestion of these children is 
easily upset. Fat is the form of foo<l whicli 
is usually most abhorrent to them and the 
most likely to cause disturbance. 

Pathology* — The most striking morbid 
change is extreme fatty degeneration of the 
liver, best marked in the periphery of the 
lobules. The heart, kidneys, and muscles 


show a similar degeneration, but in a minor 
degree. Slight lesions amounting to follicular 
ulceration have been noted in the intestine, 
but the chief feature is the absence of a re- 
coguizablc sufficient cause, unless the liver 
degeneration be held to be such. 

Symptomatology* — An attack is ushered in 
by a few days or hours of malaise, drowsiness, 
headache, want of appetite, and perhaps fever. 
The fever is not usually high, but has been noted 
as high as 104° F. Examination of the urine 
at thl: stage will reveal the ])rescncc of acetone 
and diacetic acid in considerable quantity. 
TJie breath is jteculiarly sweet and offensive 
from the ])rosence of acetone. Tlie tongue is 
coated, and the child will take nothing but 
water. Constipation is the rule, though occa- 
sionally there is diarrlioea witli some abdom- 
inal ]>ain. With tlu, onset of vomiting the 
child obtains no relief, but is increasingly dis- 
tressed by the forcibleiiess of the retching. 
At first food, then bile, and later jMU’haps sonus 
altered blood in the form of “ coffee grounds,” 
are added to the voinitus, which has th(5 sickly 
swcM't acetone odour, ^riic vomiting is re- 
])eated frequently, and is evoked by the slightest 
suggestion of food. Thirst and a dry tongue 
follow, and the drowsiness increasc‘s until, in 
severe cases, it may lead to stupor or even to 
fatal coma. Jaundice and cyanosis may bo 
}>resent. Acid-intoxication is recognizable in 
this drowsiness, in air-hunger (the brcjithing 
being rajad and deep), and in the odour of the 
breath and the urinary (;hang(‘s. Irritability 
and reiitlessness, accompanied by sighing, may 
be prominent sym])tonis, and the clinical ])ic- 
ture of meningitis may b(i siimdatc'.d. 

Diagnosis* — Although commonly called 
‘‘ hilions aitiwks^'' cyclical vomiting differs from 
wliat is most accurately implied by that term 
in the absence of a sufficient dietetic, error 
and in tlie occasional fatal issue. From the 
periodical nermns vomifimj of children it is 
distinguished by tlie obvious distre.-»s, iho pro- 
dromal symptoms, the urinary changes, and 
the odour of the Nervous vomiting in 

children, thougli it may lead to wasting, is 
gratifying rather than distressing to the jiatieiit 
and is not acconij)anied by signs of tnxtemia. 
From menintjiiis, (*yclical vomiting is diagnosed 
by the absence of rigidity or paralysis, and the 
prominence of the acid-intoxication syridronie ; 
in early comatose cases lumbar pun(;ture will 
exclude meningitis. L’nneces.sary d(;aths have 
been caused by confusion with acute intestinal 
obstruction. These could have been avoided 
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had the acid-intoxication been noticed and the 
urine examined when no local signs, either 
abdominal or per rectum, were detected. 

Prognosis. — ^The attack generally persists 
for only a few days, and is followed by almost 
sudden recovery; appetite, health, and in- 
clination to play rapidly returning. Occasion- 
ally the vomiting continues for a few weeks 
and leads to great wasting, even to emaciation, 
but terminates in a sin^ar fashion. Barely 
the toxic symptoms may culminate in death. 
Attacks may occur as frequently as every few 
weeks, or may be separated by intervals of 
several month.s. Not uncommonly they cease 
at j)uberty, but may be replaced by attacks of 
migraine. 

Treatment. — ^Although definite success can- 
not be promised, attacks may sometimes be 
prevented or reduced by careful dieting and 
regulation of the bowels. No special dietary 
is required, but fats should be limited, and 
the food should be plain and digestible and 
given regularly. Rich gravies or soups, sweets, 
cakes (unless very plain), uncooked fruits 
(especially bananas), jiastry, and new bread 
should be avoided. No attempt should be 
made to restore the loss of weight rapidly by 
giving cod-liver oil between the attacks, or 
forcing the appetite by large quantities of food 
or delicacies. A free daily evacuation should 
be ensured by som(^ sirajde purgative such as 
syrup of figs, or fresh infusion of senna jpods 
given overnight, or citrate of magnesia in the 
morning. An alkaline mixture such as the 
following is sometimes beneficial : — 

Pot. bicarb, gr. v. 

Pot. citrat. gr. v. 

Tr. nuc. vom. ITlii. 

Inf. gent. co. ad 3h 
T.d.s., a.c. 

For a child eot. 5. 

With the onset of an attack, calomel (3 gr.) 
or castor oil (-J oz.) should be given immediately, 
and the child should be put to bed and allowed 
only milk and soda-water. Often feeding soon 
becomes impossible, but thirst may be allayed 
by giving freely of hot water ; even though this 
is often returned, it serves a useful purpose 
by washing out the stomach. Large doses of 
aikalis such as sodium citrate or sodium bicar- 
bonate (20 gr. hourly) are recommended, but 
unfortunately are seldom retained. The right 
procedure in severe cases is to give the bicar- 
bonate intravenously in a 4-per-cent, solution. 
In urgent cases dextrose (2^ per cent, in normal 
saline) may be given intravenously. Alter- 


natively, a 10-per-cent, solution of bicarbonate 
of soda in a IQ-per-cent. solution of dextrose 
may be given per rectum. A 2-per-cent, solu- 
tion of bicarbonate with a 5-per-cent, solution 
of dextrose may be injected subcutaneously. 

Fbedebick Langmead. 

VOMITING, HYSTERICAL {see Stomach, 
Functional Disobders op). 

VOMITING, PERNICIOUS, OF PREG- 
NANCY, — True |)ernicious vomiting is a rare 
(complication of pregnancy. Cases in which 
vomiting is excessive are fairly common, and 
are either of hysterical or of reflex origin, but 
))eTnicious vomiting is of toxsemic origin and 
is a totally different condition. It is not in- 
frequently fatal unless the uterus is emptied 
in time, when^as hysterical or reflex vomiting 
is never fatal or really serious. The toxscmic 
vari(»,ty occurs rather later in pregnancy, at the 
third or fourth month, and is accomiMinicd by 
syniptoims which show its toxcemic origin. The 
nature of the toxsemia is much the same as that 
of eclampsia, and must be of maternal or of 
foetal origin, most probably the latter in the 
first place (see Puerperal Eclampsia). It is 
shown by the general condition of the patient, 
and particularly by the urinary secretion. The 
vomiting itself is extreme, cvervi;hing, even 
water, being rejected by the stomach. The 
Jesuit is rapid emaciation. The urinary secre- 
tion gradually fails in quantity, whilst analysis 
shows the presence of albumin, casts, aostone, 
diacctic acid, and /if-oxy butyric acid. The pres- 
ence of acetone, etc., may be chiefly the result 
(»f starvation, but it cannot be denied that it 
is also the outward exjiression of a toxeemic 
])roccBs. The ammojiia coeffleient of nitrogen 
excretion is much increased — ^that is to say, the 
ratio of nitrogen excreted as urea and that 
excreted as ammonia reaches a figure much 
higher than normal. This, again, may be the 
effect of starvation, but it serves as an index 
of the serious condition of the patient. The 
pulse-rate and the temperature rise as in the 
toxaemia of eclam|)sia, and that there is some 
profound effect upon the liver is shown by 
the presence of jaundice in most cases. The 
patient gradually becomes drowsy, the urine 
diminishes and may be su^jpressed, and finally 
death occurs from exhaustion. 

In simple excessive vomiting of hysterical or 
reflex origin there are none of these symptoms ; 
the urine is normal, as also are the tempera- 
ture and the pulse, the amount of weight lost 
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is not great, and a cure can usually be effected 
by isolation of the patient, abstention from 
mouth-feeding, and suggestion. 

Treatment. — In toxaemic cases no treat- 
ment is of the slightest use, except emptying 
the uterus. The great essential is to do this 
before the patienf^ is too exhausted to bear the 
operation and the shock attending it. When 
the urinary findings and the patient’s general 
condition show that the vomiting is toxaemic, 
abortion should be induced at once witliout 
attempting any other form of treatment. The 
best way to induce abortion at the third or 
fourth month is to dilate the cervix with metal 
dilators sufficiently to allow of the introiluction 
of a small Horrocks bag tied to a No. 12 rail- 
way catheter. If the membranes can be rup- 
tured before putting in the bag, so much the 
bett(u*. The uterus sliould be encouraged to 
empty itself, but it is often inert in these cases. 

If abortion does not occur in a reasonable time 
— say twenty-four hours — ^an aiisBsthetic (not 
chloroform) must be given and the ut(‘riis 
must be cleared out with the finger and ovum 
forceps ; a j)roceeding often attende<l by very 
severe hajmorrhage from the placental site. 
Quickness, thereof ore, is essential, followed by 
rapid plugging of the uterus as soon as emptied. 
Afterwards endeavour must be made to re- 
establish the urinary secretion and to encour- 
age the bowels and skin to act, so that the 
poison may be eliminated by as many channels 
as possible. Tuos. 0. Stevens. 

VOMITING, P08TAN/E8THETIC 

Delayed Chloroform Poisoning). — unex- 
plained toxamia following anscsthesia, and ac- 
companied by symptoms of acid-intoxication. 

Etiology. — ^Although it occurs most com- 
monly after chloroform anffisthesia, it is in no 
sense a simple poisoning by that drug, for 
it sometimes follows the administration of 
ether and even of nitrous oxide. It is almost 
confined to children. Neither the length or 
severity of the oi)oration nor the amount of 
anaesthetic appears to determine its onset. 
Often the operation has been a short and simple 
one in an apparently healthy and well-nourished 
child. The previous history of sev(;re “ bilious 
attacks,” and the similarity of the symptoms 
and post-mortem appearances to those met 
with in cyclical vomiting, point to a like cause 
underlying the two conditions. The role of 
the ansBsthetic seems to be to determine and 
accentuate an attack. 

Pathology. — The changes found differ only 
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in degree from those in cyclical vomiting. Tlic 
destruction of the liver is greater, and necrotic 
changes in the liver-cells are added to the fatty 
degeneration. 

Symptoms. — The symptoms arc those of 
cyclical vomiting {see Vomiting, (Sclical), 
but arc generally more severe. They may 
begin soon after the operation, so that the 
drowsiness and vomiting are insensibly merged 
with the usual effects of recovery from an 
anecsthetic, or they may bo postponed for a 
few days. The vomiting is usually insisfent, 
and the toxaemia great. Jaundice is almost 
invariable, and restlessmvss is very mui*h in 
evidence, the cliild continually tossing about 
and sighin,!f or cr\nng out. 

Prognosis.- --])eath is miicli more frequent 
than in t-yclical vomiting, and is the usual 
issue. Sometimes the sym|>toms cease abruptly 
and are follo\v(‘d by rapid rc'covery. 

Treatment. — Tliis serious condition is 
largely avoidable if the following rules bo 
adhered to : 

1. In all ojK^rations on children make a 
careful iiupiiry for a history of previous 
“ bilious attacks.” 

2. When such is obtained do not give 
chloroform. 

3. Whenever possible, excej)t in emergency 
operations, admit the child to a nursing home 
or hospital for a few days before the operation 
is performed, to accustom him to his surround- 
ings and to the altered iliet, and to avoid 
fright. 

4. Examine the urine for acjetone, and if 
this is found postpone the oj)eration until it 
disappears as tested by ordinary mi^ans. 

5. Avoid a period of starvation. 

6. If a history of “ bilious attacks ” is elicited, 
give bicarbonate of soda (30 gr. daily) for three 
days, and plenty of sugar. A lump of sugar may 
be given immediately before the operation. 

When postarifiDsthetic vomiting occurs its 
treatment is that of cyclical vomiting {see 
Vomiting, Ovclical). 

Fukdkkick Langmead. 

VOMITING, REFLEX {sec Stomach, 
Functional Disorders of). 

VOMITING, TOXIC {see Stomai'H, Func- 
tional Disorders of). 

VON JAK8CH’8 ANAEMIA {see. An^:mia). 

VON PIRQUET’8 REACTION {see 
Serological Diagnosis). 



VULVA, DISEASES OF 


VON REOKLINQHAUSEN’S DISEASE 

{see Skin, Fibrobiata of). 

VULVAi DISEASES OF.— Under this title 
the following subjects are considered : — 

1. Malformations. 

2. Acute Vulvitis. 

3. Chronic Vulvitis. 

4. Kraurosis Vulv^. 

5. EsTU10M]g:NE. 

6. Herpes of the Vulva. 

7. Eczema of the Vulva. 

8. Pruritus Vulv.®. 

9. Vascular Conditions of the Vulva. 

10. Cysts of the Vulva. 

11. Diseases of the Vulvo-vagtnal 

(Bartholin’s) Gland. 

12. Diseases of the Hymen. 

13. New Growths of the Vulva. 

1. Malformations 

Absence of the vulva is dcnadcdly rare and 
is associated with (‘ongenital absence of tlie 
vagina, uterus, and ovaries. Absence of one 
or more of tlie constituent parts is, though 
rare, more frequently seen, and may be asso- 
ciatc'd with jierfeet inienial generative organs. 

A double condition c! the vulva has been 
recorded. 

Congenital atresia arises from failure of the 
uro-genital sinus to o|ien externally, and con- 
sequently is associated with retention of urine 
and faeces. 

An infantile type of vulva— most frequently 
seen in cretins and dwarfs — luay be maintained 
throughout life. 

The clitoris may be absent, bifid, atrophic, 
or hsrpertrophied. The size varies within wide 
limits. If much enlargul, it may be subject 
to chafing and irritation and cause annoyance. 
The a])])lication of a lead-and-o])ium lotion 
or of zinc ointment, or sinijile bathing with a 
mild antiseiitic, gives relief. For any consider- 
able liypeTtro])hy a simi»le amputation of the 
clitoris is satisfactory. 

Epispadias and hypospadias are occasionally 
seen, and require some form of jilastic o[)eration. 

Anomalies of the hsunen arc soinetimes en- 
countered ; thus an imjierf orate hymen, giving 
rise to retention of menses, is not uncommon 
(see Amenoiuukea), and in some cases of 
double vagina a double hymen has been re- 
corded. 

2. Acute Vulvitis 

The classical sjiecific forms, such as the 
erysipelatous, diphtheritic, and gangrenous, 


have, under conditions of modern hygiene andi 
nourishment, almost disappeared, leaving only, 
among the acute inflammations, a mild pyo- 
genic form chiefly following the injuries inci- 
dental to childbirth in adults, and among the- 
s|)eciflc the gonococcal infection. 

Acute septic vulvitis occurs both in children 
and in adults. In the former it results from 
perineal irritation, scratching, and infection 
in the latter it is most commonly seen during 
the puerperium, arising and extending from 
the perineal and vaginal tears or the abrasions 
of the labia so frequently encountered. It 
sometimes results from the use of strong anti- 
septic solutions or of excessively hot douches,, 
and the a])plication of the ordinary solution 
of iodine in si)irit. 

In the early stages there is severe burning 
pain. This is soon followed by cedenia, red- 
ness, and swelling, and later by an abundant 
8C‘cretion which, starting as a serous effusion, 
soon becomes purulent. 

Treotwieni.— The use of lint wrung out of 
hot lead-and-o})ium lotion or eusol solution 
may be advised. As the secretion forms, a 
sitz-bath twice daily is comforting and aids 
recovery, fomentations being still frequently 
applied. In every case the labia should be 
8<»paraied c*arefully and gently swabbed two 
or three times a day with a mild antis(q)tic 
solution, an ointment such as the yellow oxide 
of mercury being applied immediately after- 
wards to jirevent adhesions and assist healing. 

(Gonococcal vulvitis can only be recognized 
with certainty by examining the discharge 
under the microscope, but may be susjwicted 
if the inflammation involves the urethra as 
well as the vulva and is accomjmnied by much 
swelling and a free greenish discharge. In- 
volvement of Bartholin's gland is held to be 
typical, but many of the symptoms of gonor- 
rhoeal vulvitis are due to a mixed infection. 
The treatment is similar to that for acute 
punilent vulvitis, except that, in addition, 
])articular care should be taken to avoid ex- 
tension of the infection to the vagina and 
cervix. 

Membranous vulvitis is characterized by a 
greyish membrane which covers the whole or 
a of the vulva and, when stripped off, 
leaves a bleeding granular surface. It used to 
be seen after childbirth, and in some casi^s 
the Klcbs-Loffler bacillus has been cultivated. 
If encountered, it should be treated by the 
appropriate serum. 

An erysipelatous infiammation was also not 
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infrequently seen after septic labours, but is 
now rare. It can be identified by a reddish 
induration of the labium, showing a margin of 
advancing inflammation, and by a high tem- 
perature, with perhaps delirium. The treat- 
ment adopted is the application of hot fomenta- 
tions and the administration of liq. ferri 
perchloridi. 

A gangrenous state of the vulva is very rare, 
but has occurred as the result of extensive 
injury in delivery and in acute specific fevers. 
Debilitated children, the subjects of an acute 
exanthematous fever, are liable to a special 
variety known as noma vnlvse, whic.h is usually 
rapidly fatal. One labium becomes swollen 
and black, and sloughs form. The condition 
calls for immediate resection of the affected 
labium. 

3. Chronic Vulvitis 

Simple chronic vulvitis is usually the result 
of an ac.ute condition in which recovery has 
been imjomplete. In one of the folds between 
the laliia an area with rougheniMl surface and 
secreting pus is found. The discharge may 
be the only symptom. Treatment consists in 
careful swabbing with a mild antiseptic and the 
ajiplication of gauze saturated with red lotion. 

Leukoplakio vulvitis is a form of chronic 
vulvitis of long standing, and is idimtified by 
characteristic changes in the skin of the vulva. 
Areas of whitened and sodden e])ithelium are 
sc?en, w'ith perJiaps fissures at other points. 
It aijpears to result from ])er8istent irritation 
of the part from some trivial and intractable 
cause such as those noted below under Pruritus 
Vulvae. The changes may affect the whole 
or only a part of the vulva and extend to the 
thighs and peiianal region. 

In the early stages the affected ))art is a 
little reddened, ])erhaps swollen, excoriated, 
roughened, and dry ; later, with persistent 
chronic inflammation of the corium, the skin 
over the affected areas be(;omes whitened. 
When desquamation is slow it is thickened and 
sodden in some areas ; wdiilst others show' a 
thin, dry, white skin, indicating considerable 
fibrosis of the tissues beneath the epidermis. 
In the later stages these areas of thin white 
skin, owing to the contraction of the deep- 
seated fibrous tissue, develop small fissures 
which, persisting for some time, become ulcers 
W'ith malignant characters. Some atrophy of 
the labia is associated with the chronic changes. 

Microscopically, there are small inflammatory 
areas in the subejnthelial tissue immediately 
beneath the corium. The consequence is a 


fibrotic change which interferes with the vitality 
and ordered growth of the epithelium. 

The dominant symptom is a persistent irri- 
tation which exacerbates when the ;[>atient is 
in bed at night, and leads to scratching until 
soreness is produced. Any fissures that develop 
are |)ainful and tender to the touch, and the 
irritation and the tenderness in the excoriated 
parts arc sufficient to render life a burden. 
The })atients are all between 40 and 60 years 
of age. 

Tfeaiuncnt , — In a definite case little time need 
be lost in j)alliative treatment, w'hich consists in 
the application of lead lotion at night and of a 
dusting powder during the day. Morning and 
evening the vulva should be carefully washed 
and dried. 

When the disease is well developed, the best 
treatment is excision of the vulva or, if it is 
localized, of the ])art affected. The presence 
of fissures denotes a i)recaucerous state and 
calls for wide resection. 

1. Kraurosis Vulv.k 

A rare form of atrophy of the vulva with 
stenosis of tlui vaginal outh»t. Jt occurs 
after the menopause, whether natural or arti- 
ficial, and, very rarely, in younger ]HM)])le the 
subjects of sterility. The symptoms are pain, 
soreness, and great sensitiveness in the vulva. 
There is dyspareunia and, occasionally, painful 
micturition. The labia minora and introitus 
are atrophied (conspicuously, but the labia 
majoru no more than is coinineiisurate with 
the age-period. I'he application of sinlativo 
lotions and ointments gives relief to the symp- 
toms, w^hich, except the dyspareunia, cvcuitually 
subside. 

5. EstihomIine 

This is characterized by tins formation of 
a large firm swelling occupying the labium 
minus or clitoris, and liable to ulceration. The 
indurated mass is sessile and is a variety of 
granulomatous fibrous swelling, probably of 
syphilitic nature ; in any susjiected cast* a Was- 
sermaim reaction should be tried. I’he affc^ction 
is rare, and is treated by antisyphilitic remedies. 

6. JIkri'es Vulvas 

A typicjal chain of lierj)etic vesicles Avhich 
has been preceded by s(5vere neuralgic, ]»ain 
in one labium inajus or in the nions veneris 
is sometimes encount<*r(!d. The vcjsicles soon 
dry with cleanliness and the aj)j)lication of a 
dusting ])owder, but an irritation remains for 
a few weeks. 


525 



VULVA, DISEASES OF 


7. Eczema of the Vulva 

Eczema sometimes occurs on the vulva as 
well as in the groin and thighs ; it is usually 
of the weeping variety and reacts to ung. 
plumbi or calamine lotion. 

8. Pruritus Vulv.« 

This condition is considered in the article 
Pruritus, but here it may be added that 
a particularly disagreeable form is that 
known as pruritus of pregnancy, which may 
start from the third to the seventh month 
of pregnancy and persist to its end. It is 
toxaomic; in origin, and ceases immediately at 
the te*miination of pregnancy. The itching is 
excessively aggravating, rendering life almost 
unbearable. The vulva shows no character- 
istic changes, and but little relief is obtained 
from local applications. To afford relief it 
may, in the worst cases, be necessary to empty 
the uterus after the child is viable. 

9. Vascui^r Conditions of the Vulva 

Varicose veins are generally seen during 
pregnancy, but they also occur with a j)elvic 
tumour or displacement of long standing. The 
appcnrancc is that of elongated, irregular, 
knotty masses of a bluish colour in one or both 
labia. If greatly enlarged, as is frequently 
the ease in j)regnaiicy, they cause a feeling 
of heaviness in the vulva, soon followed by 
irritation and a variable amount of discomfort. 
When duo to j)regnancy they diminish con- 
siderably in size after childbirth, but with each 
subsequent pregnancy become more evident 
and t^uid to j)or8i8t. 

Liability to injury, with subsequent hemor- 
rhage or thrombosis, is the only danger. The 
bleeding which takes place may be external 
and free, when it may even be alarming, but 
is temporarily controlled by direct pressure ; 
or a hematoma of^ great size may rapidly 
form. Thrombosis sometimes occurs during 
the puerj)eriuin. 

Treaimeul , — Whenever large or causing in- 
convenience the veins are best treated by 
excision. Amelioration during pregnancy is 
obtained by resting in a recumbent position 
with the pelvis raised, and by wearing a vulval 
jiad under a lightly drawn T-baudage. Com- 
presses of spirit lotion or lead and opium may 
relieve the itching and burning. 

(Edema of the vulva occurs to a marked 
degree and is si^en at its w^orst in some cases 
of albuminuria of i)regnancy wdth general 
anasarca. In a milder form it is met with 


in uncompensated heart lesions, cirrhosis of 
the liver, large pelvic tumours, and certain 
renal conditions. The labia are swollen, white, 
often vesicular, and may attain a very large 
size. Treatment should be directed to the 
cause. Punctures of the labia are seldom 
necessary, and should be avoided, if possible, 
in the albuminuria of pregnancy, from fear of 
the risk of subsequent infection. 

Hsematoma vnlvas follows rupture of a 
vessel, commonly a varicose vein, as a result 
of some injury. A rapidly-growing, very tender 
swelling appears in one labium and may ex- 
tend widely, infiltrating the perineum and 
the abdominal fascial plane, and occasionally 
spreading upwards along the planes of pelvic 
fascia to form a lateral vaginal mass. The 
history, discoloration of the skin, and presence 
of varieoFc veins indi(‘atc the nature of the 
swelling. Unless small, a hsBinatonia requires 
asej)tic evacuation of the clot and control of 
the bleeding Temporary relief from j)ain 
may be afforded by the a]>])lication of spirit 
lotions. 

ElephantiBSiB of the vulva is considered in the 
article on Filartasis. 

10. Cysts op the Vulva 

Of the cysti(5 swellings of the vulva, the 
great majority arise in connexion w'ith Bar- 
tholin’s gland {see below). Less commonly, 
Binall sebaceous cysts, small cysts of the hymen, 
and a hydrocele of the canal of Nuck arc met 
with. 

A hydrooeto of the canal of Nuck is a col- 
lection of fluid in the vaginal process of peri- 
toneum onsheathing the round ligament of the 
uterus. It may be encysted and loculated, 
and }>resents itself as a fluctuating, painless 
swelling over the spine of the pubis, perhaps 
extending into the anterior end of the labium 
majue. It must be distinguished from an 
inguinal hernia, and very rarely may be mis- 
taken for a cyst of Bartholin’s gland. The 
encysted fluid may be removed. 

Sebaceous cysts form small yellowish sjpherical 
fiat swellings, either on the labia majora or 
the pubes. They are seldom noted until, 
owing to infection, they become painful and 
suppurate. If evacuated by pressure they 
seldom recur. 

11. Diseases of the Vulvo- vaginal 
(Bartholin’s) Gland 

Diseases of Bartholin’s gland include cysts 
of the gland or the duct, inflammation and 
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abscess of the gland, and new growths such as 
adenoma and i^eno-carcinoma. 

Cysts of the dnot arc due to stenosis from an 
earlier inflammation. The swelling is super- 
fleial and situated beneath the stretched skin 
of the labium majus. It is thin-walled, ovoid, 
seldom exceeds ^e size of an egg, and en- 
croaches upon the vaginal outlet. The cyst 
contains clear watery fluid unless it has been 
injured, and microsco})ica.lIy the lining con- 
sists of flattened cubical cells. The gland 
itself is found somewhat flattened out on the 
deep surface of the cyst. 

Cysts of the gland form less prominent and 
rather ill-defined swellings, lying deeply in tlie 
posterior jiart of the labium majus, when* they 
cause less deformity. One finger passed into 
the vaginal introitus and a second placed 
externally usually serve to define the shai-e 
and size of the swelling, which may be muiti- 
locular and irregular in outline, or single and 
spherical. The contents of the cyst are usually 
mucoid, and it is lined with columnar e])ithe- 
lium ; wiien multilocidar its features, as seen 
under the microscojie, resemble those of a 
cystic adenoma in some cases. The sym])tom8 
are those of an inconvenient swelling in the 
vulva, prone to bc'come chafed, inflamed, and 
even to suppurate. It is not usually painful 
or sensitive. 

The diagmutis of Bartholinian swellings is 
not difficult. Their site and size serve to dis- 
tinguish them from other cystic conditions. 

The treatinent is excision. An oval area of 
stretched skin on the jcurfacc of the cyst and 
the gland on the deej) surface must also be 
removed. 

Inflammation of Bartholin's gland is encoun- 
tered in the course of an acute or a chronic 
vulvitis, and frequently inuco-pus can be made 
to exude from the duct, especially in gonor- 
rhoeal infections which have apparently cleared 
up. The gland, when indurated and enlarged, 
can be palj)atcd, lying deeply in the posterior 
part of the labium majus. The integument 
over it, and particularly round the mouth of 
tbe duct, where it opens just behind the 
hymen, is red, injected, and inflamed. 

An abscess forms an indurated swelling with 
a fluctuating centre in the j)osterior half of 
the labium majus and the labium minus, its 
size and contour depending upon tbe amount 
of cellulitis in the neighbouring tissues. Sj)on- 
taneous rupture, \^ith escape of contents, re- 
sults in a sinus and recurrent abscesses. The 
symptoms are pain, swelling, and redness of 


imrt of the vulva. Wlieii the abscess has 
formed, tho pain is very aeut-e, the tempera- 
ture is raised, and tenderness to touch is very 
c^^dent. Treatment consists in freely open- 
ing and packing to secure healing from the 
depths. In eases which have recurred, cither 
from a former spontaneous rupture or from 
an insufficiently free incision, it is better to 
operate in a quiescent period and excise the 
whole gland. 

New growths of the gland arc very rare. 
Adeno-carcinomata and endotheliomata liave 
both been recorded, the former being the more 
common. 

12. Diskasks of tjie Hymen 

Minute cysts have frequently been noted on 
or near the free, margin of the hymen, and 
are often multi pic. Tliev are. thought to be 
congenital in origin, and are usually lined 
with cylindrical ])ut occasionally with stratified 
ej»itheliuin. 

Inflammation results from laceration and 
subsequent infection of the abmded areas. On 
examination, one or more tender points sensi- 
tive to the touch are found. This (umdilion, 
it is estimaiod, accounts for 50 ])er cent, of 
cases of dyspareunia ; the sensitiveness ex- 
cites a reflex s|»asinodie eontnieti(»n in the 
sphincter vaginaj which often leads to the 
mistaken diagnosis of vaginismus. Careful 
excision of the hymen, with accurate suture 
of the vul VO- vaginal margins, is invariably 
successful, provided ihni a sufficiently long 
convalescenee is insisted upon, so that liealing 
is perfect before the risk of further trauma is 
permitted. 

13. New Okowthk of tjie Vulva 

(1) SIMFLE NEW (IROWTHS 

A flbroma is the commonest of the simple 
growths. It arises in th<i subcutaneous con- 
nective tissues of the labium majus or minus. 
In its early stages it forms a smooth, hard, 
sessile growth of spherical or oval form, but, 
owing to the laxity of the tissues in which it 
arises, it soon becomes iM4unculated and pen- 
dulous. Myxomatous degeiuiration sometimes 
occurs in the tumour, causing it to bexjome 
cystic. The tumour is excised without difli- 
culty after clamping and tying tJie vessels in 
the pedicle. 

A lipoma is occasionally found as a more or 
less circumscribed soft swelling situated in one 
of the labia, with puckering of the skin over 
it. The only symj)toms are those attributable 
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to the inconvenience of the tumour. Treat- 
ment is by enucleation. 

Papillomata. — true papilloma is rare. It 
has to be distinguished from a squamous-celled 
carcinoma, which may start as a small papillary 
growth ; and from a venereal wait, which, 
however, is seldom solitary. 

Multiple jiapillomata are of venereal origin. 
They are recognized by the area of infection, 
often extending to the perineum and the 
thighs, the moisture of the opposed surfaces, 
and a peculiar offensive odour. If discrete and 
small, they may be treated by cleansing with 
ordinary antiseptic solutions and dusting with 
calomel jiowder. The larger growths should 
be cut away and their bases cauterized with 
the thcrmo-cautcry. 

(2) MALIGNANT NEW GROWTHS 

The vulva is not jiarticularly prone to 
malignant disease, the ])roportion of growths 
arising in this part, as com])ared with female 
genital cancers, being 1 in 40. Much the 
commonest form is an ej)itlielioma. Sarco- 
mata, adcno-carcinomata, and endothcliomata 
also occur. 

Epithelioma, or sqnamous-ceUed carcinoma. 

— The onset is usually in later life, 75 per cent, 
of the cases arising between 40 and 60 years 
of age, and 20 per cent, after 60 years. Its 
site may be any part of the vulva, most com- 
monly the inner or outer surface of the labium 
majus, less frequently the frsauuin clitoridis, 
tli(‘ fourchette, and the anterior and i)osterior 
<;ommissures. Precc'ding the growth there is 
usually a state of chronic irritation of long 
duration. 

The growth may start as a small, hard, 
circumscribed nodule with either a smooth 
or a papillary surface. Disintegration usually 
occurs before any great size*, is attained, and a 
small, dirty, elevated ulcer with everted edges 
results. The base of the ulcer is irregular, 
bleeds freely when rubbed, and is covered with 
purulent secretion. In advanced cases the 
growd-h may form deep crater-like elevations 
with irregular elevated edges. 

Involvement of the inguinal glands is early, 
first on the affected but very soon also on the 
opposite side. The growth itsidf may extend 
to the vagina, and so to the rectum and bladder. 
Occasionally a contact cancer is noted on the 
opposite labium. 


The initial 83 nnptom may be discharge 
perhaps bloodstained, from an early ulcera' 
tion. In some cases pain is the first indication 
and in others the presence of a small nodule 
In the later stages the distress caused by 8 
foul ulcerating mass, ready to bleed on the 
slightest provocation, is extreme, and to this 
may be added a severe type of pain as the 
growth extends to the deeper tissues. 

In making a diagnosing the age and any evi* 
dence of antecedent irritation, especially oi 
leukoplakia, should be taken into account. 
When in the case of a patient over 40 a nodule 
or small ulcer or fissure in the vulva is found, 
the possibility of a syphilitic origin should 
be excluded })y the Wassermann test ; if then 
the nature of the growth is not evident, a 
])iece should be removed for microscopical 
examination. 

The prognosis is not good, but early diagnosis 
is capable of greatly altering this outlook. The 
factors in favour of recurrence are late diag- 
nosis, advanced age of the i)aticnt, early 
lymph-gland infection, and finally proximity to 
the pubic arch and urethra, which favour in- 
complete removal. The cures in cancer of the 
vulva are estimated at 15 per cent., as com- 
pared with 25 jxfT cent, for cancer of the cervix 
and 75 per cent, for cancer of the corpus. 

Treatment consists in early and radical 
removal of the growth together with the 
lymphatic areas in one mass. 

Cancer of Bartholin’s gland is rare, but may 
take the form either of a malignant adenoma 
or, much less commonly, of an endothelioma. 

Sarcoma of the vulva is infrequent, but may 
occur either as the spindle- or the round-celled 
variety. More commou is the so-called mela- 
notic sarcoma, which may appear in any part 
of the vulva but is most often seen in the 
neighbourhood of the urethra. In character 
it is a small, pigmented, almost black mass, and 
is of recent origin. 

The only growth for which it can be mis- 
taken is a metastatic form of syncytioma, but 
a history of a recent pregnancy terminating 
in a hydatidiform mole and rapid onset of 
bleeding at the site of the growth serve to 
distinguish it from the latter. 

Bryden Glendininq. 

VULVO - VAQINITI8 IN CHILDREN 

(see Vaginitis). 
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WARTS 


WAR NEPHRITIS {see Nephritis). 

WAR NEUROSES {see Neuroses, War). 

WAR CEDEMA (Edema). 

WARTS. — The common wart {verntm vuU 
garis) is a benign papillary excrescence of a 
homy, friable character. 

Etiology. — It is probable that just as there 
are several clinical varieties of the condition, 
there is more than one etiological factor. That 
certain types are contagious has been amply 
demonstrated by Jadassohn and others, who 
inoculated themselves and their })iipils with 
emulsions made from excised specimens and, 
after a more or less prolonged incubation 
period, produced crops of warts which were 
identical with the original. The virus has not 
been isolated. 

Histopathology. — Sections of warts show 
them to be true papillomata consisting of ])ro- 
tuherant grou})S of Malpighian papillae com* 
jilete in every detail with nerves and blood- 
vessels and protected sujierficially by marked 
hypcrtroiihy of the corneous layers. 

Symptomatology. — Some warts grow on a 
flat base, others exhibit a tendency to ])cdun- 
culation, and I have noticed that the latter is 
the rule for warts appearing on the scalps of 
young adults w'ith seborrhoeic ttiiidencies. The 
senile U’art {verruca plana senilis) ap]jears on 
the trunk mainly, and on the limbs of old and 
generally seborrhoeic subjects, as w(»l]- defined 
flat elevations of a papillomatous ty])e., usually 
covered by dry, brownish crusts of greasy 
scales, which on removal with benzine cxjkjsc 
the soft ])aj)illary structure underlying tJieiu. 
The (‘ominonest tyi)e of wart is the cermca 
juvenilis of young women and children. For 
purj>oaes of classification it may be divided 
into a soft, contagious variety, a])i>eanng in 
crops of pearly papules on the face, neck, 
backs of the hands, and the much harder and 
sui)erficially friable tyiie which tends to occur 
on the knuckles of the fingers and bony j)ro- 
iniucnces of the hands, and when it occurs in 
the nail-fold may give rise to considerable 
discomfort, and difficulty in treatment. 

Diagnosis. — On superficial, careh^ss exam- 
ination the papular contagious type of w^art is 
not unlike molluscum coniagiosum. The latter 
can, however, readily be distinguished by its 
central dell or depression, and easily expressible 
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contents. Warty niolcs and nwvi are usually 
pigmented and ^te from birth. Large warts 
on the hands and knees and w^arty growths 
elsewhere should always arouse the suspicion 
of an underlying lujnis T'errmosns. 

Treatment. — In spite of the many scientific 
and (]uack remedies, ranging from radium to 
incantations, which have been and cotitinuo 
to be vaunted for the cure of the ilistigureinent, 
we are still without a specific for it. In util- 
izing one or more of the many agents that are 
recommended, one should avoid those which 
produce scars, e.g. the fuming acids which 
Xienetratc sufliciently to destroy the Malpighian 
body. The judicious H[)pli(‘ation of a 2(J-i)er- 
cent. salicylic-acid ])laster, to be renewed every 
twenty-four hours, though a tedious is a pain- 
less and usually successful method. If a licpiid 
caustic is used, pure acetic or trichloracetic 
acid is the b<‘st. The remedy is ap])lied on a 
])oiuted match, and tlie surrounding skin ought 
to be })rotccted with vas(‘lin. For the face a 
solution of salicylic and lactic acids in fiexile 
collodion, se]»arately a))plie<l to each wart, is 
a valuable method. (Ireat success is claimed 
by many authors for snow, but 1 have 
found it by no means certain, very often pain- 
ful, and open to the criticism that its action 
is not sufficiently local. J have seen unneces- 
sary scarring with this ]>rocedure. For general 
purposes the light application of a i'aquelin or 
galvano-cautery, the rapid action of whicli is 
absolutely local and almost ]>a inless at a dull- 
red heat, has given nn‘ tin* best results, (’hil- 
dren must usually be ana*sthetizofl. 

Among the b(‘st modern methods of treat- 
ment, of the multiple juvenile tyj)e at any rate, 
are radium and X-rays. ^J'he latter should be 
given in small doses of J j»astille at a sitting, 
and the standard j)astille dose ought not to 
be exceeded for so trivial an affection. Ioniza- 
tion with zinc sulphate is an eilieient but pain- 
ful method. For tins small and obviously in- 
fective warts on the faces of children J have 
found exfoliation by a five-minutes’ exposure 
at 25 cm. to the Kromayer lamp an elficient 
and rapid cure, (ireat care must he taken to 
shield the eyes of ])atient and operator from 
the dangerous effects of the ultra-violet rays 
on the retina. IIenky Semon. 

WARTS, POST-IRORTEM {see Ski.v, 
Tuberculosis or). 



WHITLOW AND INFECTIONS OF THE HAND 


WA88ERMANN REACTION {see Sero- 
logical Diagnosis). 

WATERBRA8H {see Stomach, Functional 
Disorders of). 

WEIL’8 DI8EA8E {see Spirochsetosis Ictero- 
hsemorrhagica, under Jaundice). 

WEIR-MITOHELL TREATMENT {see 

Neurasthenia). 

WEN8 {see Sebaceous Cysts). 

WERLHOF’8 DI8EA8E {see Purpura). 
WHIPWORM {see Intestinal Worms). 

WHITE KIDNEY, CONTRACTED {see 
Nephritis). 

WH ITE LEQ {see Phlegmasia Alba Dolens). 

WHITE PNEUMONIA {see Lung, Syph- 
ilis of). 

<< WHITE-8POT DI8EA8E *’ {see Sclero- 
dermia). 

WHITLOW AND INFECTION8 OF 
THE HAND. — A whitlow is an infection of 
a finger. Infections of the palm are very 
often secondary to whitlows, but may arise 
independently. 

Etiology. — Infection of a finger in the 
majority of instances takes place from with- 
out, the organisms gaining entrance through a 
small wound, abrasion, needle prick, the tiny 
crack so often seen at the base of a tag of 
skin at the nail-fold, or through a sweat- 
gland. In the last case the disease usually 
appears on the palmar surface of the terminal 
phalanx. Occasionally a blood-stream infec- 
tion occurs, but then as a rule the seat of 
origin is a bone (ostco-myelitis). 

Infections of the palm take place through 
W'ounds, or they are extensions from one of 
the fingers or thumb. 

Infections of the dorsum are nearly always 
direct implantation infections. 

Varieties. — ^Thc whitlow may be (1) sub- 
cuticular, (2) 8ul>ciitaneous, (3) jmronychial, 
(4) subungual, (5) thecal, or (G) osteal. 

In the hand the infection is (1) thecal or (2) 
extra thecal. 

Symptomatology. The subcutictilar 
whitlow is a minor affection ; it is merely a 
purulent blister. Cliildrcn arc specially liable 
to suffer from it. 

The subcutaneous whitlow Is seen character- 
istically in the palmar surface of the terminal 
plialanx. It is a cellulitis beginning with 


sharp pain and throbbing in the affected ares 
which very soon becomes excessively tendei 
tense, and reddened. The pain is exceedingly 
acute, preventing sleep. The temperature ma, 
be raised. The severity of these symptoms i 
explained by the structure of the extremity o 
the finger. The skin is thick and connecte< 
with the periosteum by bands of fibrous tissu 
which limit the amount of swelling that cai 
take place from a moderate in^mmator 
effusion. The exudate is therefore more o 
less confined under tension in a re^on whicl 
contains more sensory nerve-endings thai 
any other part of the surface of the body 
Because of these anatomi(*a.l arrangement 
extension inwards to the bone is common 
and still more so because the nutrient arterie: 
which go to the extra-epiphyseal portion of thi 
terminal phalanx are liable to become throm 
bosed as they cross the inflamed area. Flue 
tuation is not a sign to which much importance 
is to be attached. The pulp of a norma 
finger fluctuates. The im|)ortant clinical sign* 
of suppuration are tenseness and extreme 
tenderness. Higher up the finger, opjK>site the 
second or first phalanges, a subcutaneous whit- 
low is liable secondarily to infect the subjaceni 
tendon-sheaths. 

The paronychial whitlow begins as a reddened 
painful, tender, swollen area at the fold of a 
nail. Pus forms, and often exudes from undei 
the nail-fold. The condition is apt to be sub- 
acute or chronic. Extension is very likely tc 
take place under the nail, thus giving rise tc 
a sabnngnal whitlow. This may also result 
from the prick of a needle, thorn, or splintei 
of wood passing under the free extremity oj 
the nail, or from a primary infection of the 
underlying bone. Subungual whitlows arc 
excruciatingly jiainful. The slightest pressure 
on the nail increases the pain. Sleep is impos- 
sible. Very soon the yellow pus is seen through 
the substance of the uplifted nail. Secondary 
extension to the bone is easy and not infre- 
quent. 

In the thecal whitlow the infection has 
spread from the subcutaneous tissue into the 
flexor synovial sheath. The sheaths of the 
index, middle, and ring fingers extend upwards 
from the terminal iutcrphalangeal joints to the 
necks of the corresponding metacarpals. That 
of the thumb reaches ux)wards to a point 
about an inch above the upper border of the 
anterior annular ligament. In about 50 per 
cent, of subjects the synovial sheath of the 
little finger is likewise in communication with 
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the anterior common flexor sheath. Thecal 
suppuration is a very serious condition, which 
is likely to be followed, if not by destruction 
of the contained tendon, at least by adhesions 
limiting its movement. It is therefore essen- 
tial to make a diagnosis and by immediate 
incisions give thfii patient the 
only chance of escaping these 
crippling after-effects. The dww/- 
nosis rests upon three signs; 

(1) exquisite tenderness limited 
to the anatomical situation and 
extent of the sheath, (2) more 
or less rigid flexion of the finger, 

(3) great pain on trying gently 
to extend the finger. 

A suppurative process in a 
synovial sheath, more especially 
when the streptococcus is the 
invading organism, may extend 
through to the exterior of the 
sheath and particularly to the 
distal intermetacarpal intervals. 

Constitutional disturbance is 
pronounced. 

When the infection is in the 
synovial sheath of the flexor 
longas pollicis, the tenderness is 
present above the anterior an- 
nular ligament on the radial 
side as well as below it in the 
palmar surface of the thumb. 

Should this synovial sheath com- 
municate with the main anterior 
carpal sheath, the latter struc- 
ture will be invaded by the 
inflammatory process. The an- 
terior carpal flexor sheath can 
also be infected directly and by 
extension from a thecal whitlow 
of the little finger. The sac 
extends upwards to about 1 1 in. 
above the anterior annular liga- 


palm. The back of the hand becomes cede- 
matous, and the pus eventually may reach 
the surface at the web between two of the 
^gers ; or it may i)asa backwards through an 
interosseous space on to the dorsum of the hand. 
A very common place for an abscess to form 



Fi^. 106. — Operation for Bubcuteneous whitlow. 


ment and downwards to the H«il>cuUneons wlntlnw or tennimil i.halunv. li, for ubsc.*MH 

.j jJ ^ 1 1 of palm or thenar emlnoncL*. i-, 


middle of the metacarpal bones. 

When infected, the wrist is fixed 
in flexion, a tender swelling is 
present both above and below the aut(‘rior 
annular ligament which marks a constriction 
at its middle, and any attempt to extend the 
fingers is accompanied by the severest pain. 

When there is an eii^atheoal inlection of 
the palm the i)rocess proceeds in one of the 
lumbrical spaces. If an abscess forms under 
the dense central palmar fascia, there is great 
pain and tenderness but no bulging in the 


Tnuihion for lliecul whitlow of tliiimh. u, In* 
ciPions for thcciil whitlow of imh-x, mulillr, or rln« fliisfr. *, InclxIonH for 
thettal whitlow of little linger, r, IiicimIoii for alwcos* in a Imnbricil spae**. 


is in the thenar eminence bctwi^cn the thumb 
and index finger. This is becaust? the lymph 
from the palm is coJlccied into a single 
lymphatic vessel which travt^rses this area to 
reach the back of the hand b(*fore running 
up the arm. 

Infections of the dorsum of the hand are 
not so common. 

Treatment.— Althougli some infections of 
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the fingers subside under treatment and some 
surgeons recommend a ^et alcohol dressing 
(under an impervious covering) or a wet, warm 
boric-acid dressing until there are actual signs 
of pus-formation, it is, on the whole, a better 
plan to institute active surgical measures too 
soon rather than too late. Necrosis of the 
terminal phalanx may take place very early 
owing to the anatomical arrangement of the 
tissues of the pulp referred to above ; or ex- 
tension to a tendon-sheath may occur in spite 
of careful observation. The rapidity of ex- 
tension in streptococcal infections is sometimes 
surprising, yet this extension may be checked 
(though not invariably) by timely and well- 
placed incisions. Until this can be done, a 
hot boric-acid bath may be given or boric- 
acid fomentations a])]>lied. The affected part 
should be elevated to lessen congestion and 
pain. Carbolic acid should never be applied 
as a dressing to the fingers, from fear of gan- 
grene supervening, and Bier’s hyperacmic treat- 
ment should not be used until an incision lias 
been made. 

In sabcnticnlar whitlows all that is necessary 
is to snip the purulent blister with scissors and 
to remove its outer wall. No anaesthetic is 
required. 

In Bubcataneons whitlows a local aneesthetic. 
may be employed. A rubb(*r constrictor is 
applied around the base of the finger and the 
four digital nerves or their neighbourhood 
are injected with ]-])er-ceiit. novocain solution. 
The whole of the finger, including the bones, 
becomes anaBsthetic in 10-15 minutes. This is 
a very convenient method, the only objection 
being that the tourniquet may ( ause a certain 
ai mount of pain until anaesthesia comes on. 
Unfortunately the injection is not invariably 
successful without the constriction unless 
adrenalin be added to the novocaine, yet this 
addition is proscribed because it is alleged that 
necrosis has followed a too prolonged adrenalin 
constriction of the digital arteries. If novo- 
cain be not used, nitrous oxide or ether should 
be employed. To o]ien a wliitlow after sim- 
ply freezing the tissues with an ethyl chloride 
spray is as painful as with no anaesthetic at all. 

Incisions should not be made directly in the 
middle line of the ])alinar surface of the fingers. 
If the pulp be infected, a lateral incision on 
the side of the greatest swelling, or incisions 
on each side, \vi\\ drain the area ; and when the 
wounds heal there will be no painful scar to 
interfere with the tactile functions of the 
finger. Incise freely laterally, but not, unless 


absolutely necessary, opposite the creases h 
front of the joints (Fig. 106). 

In paronycdiial infeotioiiB, fomentations ma; 
be employed for a while, but, should pus con 
tinue to ooze out from under the nail, activ> 
measures should be taken. An incision with 
out removal of the nail is not satisfactory ; i 
often leads to the spread of the pus under tb 
nail. If the nail be removed early a new om 
of perfect shape will nearly always grow up 
but if this measure be neglected the resultin| 
nail may be deformed and unsightly for life 
Under general or local anajsthesia two smal 
lateral incisions are made (Fig. 107), and tb 
flap between them is pushed back, exposinj 
the root of the nail. The nail should b< 
gently prised up and removed. 

It is better to remove all the 
nail than merely the separ- 
ated basal jjortion. Never 
incise the nail-bed. A small 
2 )iece of gauze may be tucked 
between the flap and the 
nail-matrix for twenty-four 
hours. 

When there is a thecal Bop- 
puration the tendon-sheath 
must be drained forthwith. 

The operation should be done 
deliberately, under general 
ansBsthe.sia, with the circula- 
tion arrested by a tourniquet 
around the U|)per arm. It 
should not be difficult by a 
careful clinical examination 
to be certain when the infection has reached the 
theca. But in case of doubt, rather than open 
a iion-infected sheath, it is better to risk tlirust- 
ing an exjdoratory hypodermic needle into it 
and to withdraw the contained fluid. Mani- 
festly this imncturc should be made at a point 
where the overlying tissues are least inflamed. 

When the sheath of the index, middle, or 
ring finger is affected, lateral incisions should 
be made o])posite the shafts of the first and 
second phalanges. It is better, if possible, to 
leave a bridge of the fibrous flexor sheath 
opposite the front of the first iuteriflialan- 
geal joint, to avoid prola})se of the contained 
tendons. The sheath, in the upj.)er part of it, 
in front of the head of the metacarpal bone, 
should be opened in the middle line unless 
tlie disease; has spread to a lumbrical sjmee, 
when the opening should be made to this 
side (Fig. 107). The incisions in front of the 
phalanges may be bilateral. 



Fi^i. 107. 
Incieions fer re- 
moval of nail. 
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When the sheath of the thumb is infected anterior border of the radius (Fig. 108, d). 
the anterior carpal sheath is almost certainly Care must be taken of the radial nerve, which 
invaded as well. This is a very serious con- winds round the radius and becomes cutaneous 
dition, which calls urgently for treatment, about 3 in. above the wrist- joint. The 
The operation (Pig. 1()8, a) is done under supinator longus tendon is defined, and this. 


general anaesthesia. A tourni- 
quet is applied to the u])pcr 
arm and the operation carried 
out deliberately. The first skin 
incision is made along the 
middle of the flexor surface 
of the thumb opposite the 
first phalanx. It is then con- 
tinued upwards over the thenar 
eminence towards a point a 
little to the inner side of the 
tuberosity of the scaphoid and 
within an inch of this ])rotu- 
berance. The lower and median 
margin of the flexor brevis pol- 
licis is defined, and the interval 
between this muscle and the ad- 
ductores obliquus and transver- 
sus opened up (for the relations 
of these structures see Fig. 108). 
In this interval lies the tendon 
of the flexor longus pollieis. 
()p}K)site. the first phalanx tins 
tendon may be exjiosed boldly, 
provision being made for leav- 
ing a bridge opposite the rneta- 
earpo-jjhalangeal joint. Above 
this bridge caution must be 
exercised, for two important 
structures here lie superficial to 
the tendon, viz, the superficial 
l>almar arch and the cutanc*- 
ous bran(*h of the median nerve 
going to the lateral border of 
the thumb, whilst a little higher 
up still is the motor branch 



of the median going to the 
three outer thenar muscles. 
When a tourniquet is em- 
ployed the structures can be 
seen and thus certainly avoided, 
the tendon being exposed as 


Fig. 108. — Incisions for exposing tendons of the hand, etc. 

liiciMon for vx|i08lnK the llrxnr Ioiujum pollii-irt tcn<li>ii. ii, liiciM'on for oi>oiiiiii; a 
thenar «ir mifldle palmar ahsi-f.ss. r, InciHiiniH fur tlie temlon of tin- 

little linger, d, Incision uWi- wrist tor cxpoaiiig Ih-Mir loiigiis pollicin tendors 
from ilu- front, k, Iucimou for opening tin- niuiii anterior carpil 

sheath. TIh- ain.w iniinls to tlie intcnsl Isitwc-cii the alMiuc-tcir obliquiiH iiiul 
Ilexoi hrc\i8 pollh-iH, whii li imwt 1 ki oin-ncd up to f>\i>uHc Uii; long ll»-xoi nf 


high as is consistent with their the thuinb. 


safety. Freer exjiosure can be 
obtained by incising the origin of the flexor 
brevis pollieis from the lower margin of the 
anterior annular ligament. 

Attention has now to be turned to the carpal 
portion of the flexor longus pollieis sheath. An 
incision 2 in. long is made, extending upwards 
from the base of the styloid process along the 


together with the radial artery, is pulled for- 
w’^ards, exposing the flexor longus pollieis ten- 
don and sheath. The sheath, if bulging, should 
be incised on its deep surface. 

If thought advisable, an anterior incision 
may be made in addition. It begins just above 
tlm level of the tuberosity of the scaphoid 
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bone and runs upwards between the palmaris U-shaped incision, passing over the extremit; 
longus and the flexor carpi radialis. The flexor of the finger, are used. Should necrosis occui 
longiu pollicis is then exposed from this aspect which is very likely, the dead portion of phalan: 
and its sheath opened. A hard drainage-tube can be removed by turning down a flap out 
must not be inserted into the lateral wound ; lined as above. The epiphysis at the base o 
it might press upon the radial artery and the phalanx retains its vitality, and is lef 
lead to secondary hsBmorrhage. At most a alone. After this operation the fbiger is usefu 
narrow strip of rubber tissue should be in- but somewhat deformed at its extremity, th< 
serted, and left for no longer than forty-eight nail coming to lie farther forwards as a caj 
hours. As a rule, no drain of any kind is over the point of the finger, 
necessary. Palmar abscesses are opened carefully unde: 

When the sheath of ^e little finger is in- general anaesthesia and after the application o 
fected, a long skin incision is made, under a tourniquet. The incision should lie over th< 
general anaesthesia, and after the application most tender spot, usually in one of the lum- 
of a tourniquet, on the radial side of the brical spaces. After the palmar fascia has beei 
finger from just above the distal crease to identified and divided, the closed iioints of a 
just below the inetacarjK) - phalangeal joint, pair of Spencer Wells force|KS are thrust intc 
and another from just above this joint on its the abscess. A narrow strip of rubber tissue 
ulnar side to a point one inch below and a is used as a drain. A dorsal incision ie 

little to the outer side of a vertical line jiass- called for only if the pus is pointing on this 

ing through the pisiform bone (Fig. 108, c). surface. 

The sheath is opened opposite the first and Abscess of the thenar eminence is oiiened by 
second phalanges, leaving bridges of the an iiuusion along the radial border of the second 
fibrous sheath opjiosite the first intcrphalan- metacarpal (Fig. 108, b). The centre of the 
goal and metacarpo-phalangeal joints. Above palm can also be reached from this incision 

the head of the metacarpal bone the outer by passing inwards under the flexor tendons 

margin of the flexor brevis minimi digit! is and lumbricals on the surface of the adductor 
defined. If this muscle be retracted inwards transversus pollicis. 

the tendon-sheath will be exposed. The ulnar After incision of any of these abscesses inter- 
artery is retracted to the outer side before the mittent wet dressings should always be used, 
sheath is incised, and the branch of the ulnar Hot boxic-acid fomentations are best. Inter- 
iicrve going to the inner side of the little finger mittent immersion in boric-acid batlis is also 
is avoided. The anterior carpal sheath must useful. In the case of the fingers it is a little 
now be opened. An incision 21 in. long (Fig. awkward to avoid irritation of the surroimd- 
108, k) is made along the anterior border of ing skin if Dakin's solution be used, and in 
the ulna, beginning just above the lower ex- the case of the palm and anterior cariial 
treinity of this bone. The tendon of the flexor sheath it is difiicult to arrange Carrel’s tubes 
far})i ulnaris, the ulnar artery and nerve, and satisfactorily. 

the long flexors are retraciied forwards. The As soon as the infliction has been con- 

sheath is opened from the deep aspect. An trolled, gentle active movements should be 

anterior incision should also be made midway encouraged. 

between the palmaris longus and flexor carpi Stiff fingers following whitlow's may be due 
ulnaris tendons. The same precautions about to adhesions of tendons or ankylosis of the 
drainage should be taken as when the sheath interphalangeal joints. Adhesions of tendons 
of the flexor longus pollicis is opened (see above), in their sheaths may sometimes be broken down 
Should tliis latter sheath, as well as the main under aneesthesia. It is not advisable to do 
flexor sheath, be infected, as it sometimes is, this soon after a virulent streptococcal iufec- 

it also must be drained. A Spencer Wells tion, from fear of lighting up the disease. A 

forceps can be thrust from the ulnar incision stiff extended finger with ankylosed joints is 
under the flexor tendons and radial artery and usually better removed, but before this is done 
cut down upon &om the radial side. The an attempt at arthroplasty may be made. A 
flexor longus pollicis sheath can then be opened useful movable joint cannot always be prom- 
^ ised, but a sufficient number of successes 

The osteal infection, 'which usually begi:^ in has been obtained to justify the arthroplastic 
the terminal phalanx, calls for an incision operation before removing the finger, 
down to the bone. Two lateral incisions, or a C. A. Pannett. 
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WHOOPINQ-COUQH (syn. Pertussis).— An 
acute specific contagious disease manifested by 
catarrh of the respiratory tract and paroxysms 
of coughing, followed by a long-drawn in- 
spiration or “ whoop.” 

Etiology. — The disease has a worldwide 
distribution, but is commoner and more severe 
in temperate climates than in w^arin or hot 
countries. It is mainly, thougli not entirely, 
a disease of early life. None of the commoner 
infectious diseases is so frequent in infancy, 
and especially during the first few months of 
life. It may even occur in the new-born, being 
transmitted to the foetus in utero or acquired 
after birth from the mother suffering from the 
disease. Children of 1 to 5 years are most 
affected, and the morbidity Ls fairly high from 
5 to 8 years, but after the age of 10, cases are 
exceptional. Adults not protected hy a ]>re- 
vious attack are as susce])tible to infection as 
younger ])ersona. The morbidity and mor- 
tality are both higher in girls than in boys. 
The disease is usually most prevalent and most 
fatal in March and April, and least so in 
September. 

The infectivity is highest in the catarrhal 
stage, and rapidly declines when the cough 
has become paroxysmal. Transmission of in- 
fection is almost always by direct contact. 
The vitality of the specific micro-organism 
outside the body is shortlived, and tlierefore 
fomites such as clothes, toys, and books play 
little part in its dissemination. It is inorc 
probable that carriers may 1)0 res])onsibJe to 
some extent for the spread of the disease (sec 
Carriers of Infection). 

Morbid anatomy.- There are no charac- 
teristic naked-eye lesions. Hyperemia of the 
mucous membrane of the larynx, tiachea, and 
bronchi is constant. In fatal cases hroncho- 
pneumonia and emphysema arc almost in- 
variable, and tuberculosis of the bronchial 
glands is common. There is usually some dila- 
tation of the right side of thcj heart. Capillary 
haemorrhages and oedema may be found in the 
brain and meninges. 

Mallory and Homer have claimed that the 
8i>ecific lesion in pertussis consists in the pre- 
sence of a large number of baculli between the 
cilia of the epithelial cells of the trachea and 
bronchi. The action of these bacilli, which 
resemble those describt^d by Bordet and 
(jengou, would thus ajqiear to be mainly 
mechanical, in that their presence interferes 
with the action of the cilia and cheeks the 
normal process of secretion, as well as being 


a constant source of irritation to the laryngeal 
and bronchial mucosa. 

Bacteriology. — The micro-organism generally 
accepted as the causal agent was first described 
by Bordet and Gongou in IDOG. Tlie Bacillm 
2 ieHussi 8 , an ovoid, non-iriotile, Grain-negative 
eocco- bacillus, is found in great numbers in 
the spuiiiuL in the early stage, but becomes 
more scanty as the disease progresses. It is 
not found in the blood, exce]>t just liefore 
death. It grows chiefly in the. lung, and rarely 
above tlic larynx. Owing to its slow growth 
it is easily overgrown by pneuimxiocci and in- 
iliienza bacilli. The best culture-mcdiuiu is 
defibiinatcd blood mixed w'itli an equal (juan- 
tity of 3-])oi*-cont. agar (‘ontaining a little 
extract of potato or glycerin. 

The serum of the jantussis jiatieiit agglutin- 
ates the bacilli. Bordet and Gimgou obtained 
a complement-fixation test by using an emul- 
sion of the organism and tlio serum of the 
})atient's blood. 

By injection of cultures of the Bordet- 
Gengou bacillus, Klimenko in IIKIH j»rodu(‘ed 
an infection of the respiratory tract in inonkvyH, 
with symjitoms more or l(*ss closely resembling 
jiertnssis but tvitlioiit the peculiar w'hoo]», and 
obtained the organism again from their trachea 
and lungs. He was also able to demonstrate 
the coinplmncnt-lixatioii test with their blood. 
1. luaba (1913) also successfully inoculated a 
monkey by swabbing the, miso-idiarynx with 
Hordet-(h‘i)gou cuiaircs, and recovered the 
bacillus ifi tibii preparations and cultures from 
the s])utuTn. 

The Wood. ^I lie cliaracf eristic, blood-chaiigo 
in iK*rtussis is a ieiicocytosis witfi a predoniin- 
unce of tlie lymphocytes. Cases with a low 
leucocyte (^ount show a rcialivciy high lyinjilio- 
cytosis and a marked decreasti of jjolymorplio- 
nuclears. Then*, is less obvious increase iti the 
mononuclears and transitionals. 

This blood-change aj>]K‘ars early in the 
catarrhal stage, and therefore possesses con- 
siderable diagnostic values. 

Slight cosinophilia occurs in convalescence. 

Symptomatology. — Owing to the indefinite 
nature of the onset, the exact duration of the 
incubation period is difficult to determine, but 
it is generally regarded as not exceeding a fort- 
night, and sometimes as being as sliort a.s three 
or four days. 

Although it is not always possible to differ- 
entiate them in practice, it is usual to distin- 
guish three periods in the dcscrii^tion of the 
disease. 
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1. Catarrhal stage. — ^A{>aTt from the examina- 
tion of the blood, the onset of whooping-cough 
presents nothing characteristic. The patient 
appears to be suffering from a severe cold. 
There is frequent sneezing, the voice is hoarse, 
and the eyes are suffused. The cough is hard 
and dry, most frequent at night, and is little 
affected by ordinary cough-mixtures. There is 
usually little if any constitutional disturbance. 
Either the temperature is not raised at all, or 
there is a slight rise at night with a fall to 
normal in the morning. 

2. Paroxysmal stage. — ^After a j)criod vary- 
ing from a few days to a fortnight the cough 
gradually becomes paroxysmal in character. 
The typical j)aroxy8m consists of a series of 
noisy and violent expirations following each 
other in rajnd succession, and ending with a 
long-drawn crowing inspiration, the “ whoop.*’ 
The paroxysms continue until the expulsion of 
a more or less abundant viscid and stringy 
mucus, frequently accomi)anied by vomiting. 

During the jjaroxysm the }iaticnt clings for 
su])})ort to th(‘. nearest object, the face is swollen 
and cyanosed, the tongue protruded, the eyes 
prominent, and the veins of the neck tur- 
. gcscent. The pulse rises to 120 or 150. In 
young children the urine and fax^es are fre- 
quently voided. The friction of the tongue 
against the lower incisor teeth gives rise to a 
sublingual ulcer which, though not absolutely 
pathognomonic, is more frequently found in 
pertussis than in any other disease. 

The average number of jjaroxysms is from 
fift(‘en to twenty in the twenty-four hours, 
but they may never exceed three or four 
daily throughout the attack or, on the other 
hand, may take place every half-hour. They 
may occur spontaneously or be provoked by 
some irritation or emotion Older children re- 
ceive warning of tin* oncoming of an attack by 
a tickling sensation in the throat, retrosternal 
pain, nausea, or giddiness. Exce^^t after severe 
attacks, which are followed by exhaustion, the 
child quickly recovers his normal condition 
after cxx)ectoration of the mucus, but a certain 
turgescence of the face tends to persist between 
the attacks and thus affords a valuable help in 
diagnosis. Attacks of sneezing may sometimes 
take the place of a typical paroxysm. In young 
infants and sometimes in adults the whoop 
may be absent throughout. The urine during 
this stage has a high density owing to an excess 
of uric acid. Albuminuria is exceptional, but 
sugar is sometimes |)resent. 

3. Period of dediiie. — ^After a x^eriod usually 


of about six weeks’ duration, but often coi 
siderably longer in neuropathic subjects, tl 
paroxysms diminish in number and severit; 
vomiting ceases, and the whoop is no longi 
heard. Finally, the cough loses its jmroxysnn 
character, and the sxmtum becomes loose an 
muco-x)urulent. 

Occasionally a transient recrudescence ( 
paroxysms may occur at this x>eriod, e8j)eciall 
if the deve]ox)s bronchitis. A tru 

second attack of whooping is extremely rare. 

Complications. 1. Respiratory. — The moe 
important complication is hromho-ymeumonii 
which is more frequently associated with whoox 
ing-cough than with any other acute infcctior 
exGcx^t measles. It is most frequent durin 
the first two years of life, and is mainly re 
HX>onsiblc for the high mortality of pertussis a 
this age. It usually occurs during the parox 
ysmal stage, rarely during the x>eriod of inva 
sion or of decline. Its occurrence is gencrall; 
followed by a diminution in the frequency 
and intensity of the x>aroxysms and the sux) 
X)ression of the whoop. Deatli may occur fron 
asx)hyxia or convulsions in four or five days 
On the other hand, the broncho-pneumonia 
instead of resolving, may become chronic, anc 
in such c^ses bronchiectasis is liable to result 

Ij}hwimmmonia is a much less frequent com- 
X>lication. Pleurisy and empyema are also rare 

Vesicular emphysema is not uncommon, bein^ 
due to the violent distension of the pulmonary 
vesicles while the glottis is spasmodically nar- 
rowed during the exx)iratory j)aroxysms. Inter- 
stitial ernphyseina, resulting from the rupture 
of the distended vesicles, is much rarer. It 
may extend to the mediastinum, the cellular 
tissue of the neck and thorax, and even give 
rise to general subcutaneous cm])liysema. 

2. Nervous cojnplications. — Cmvulsions, 
which are the most important nervous com- 
Xdication of wlioox)ing-cough, are x^ractically 
confined to children in the first three years 
of life. They may occur in association with 
the paroxysms or independently. They are 
usually met with in cases already comxdicated 
by broncho-xmeumonia, but arc occasionally 
found when no x>ulmonary disease is x>resent. 
They may be localized to the face or a single 
limb, or be general. The cerebro-spinal fluid 
obtained by lumbar puncture — ^which has some- 
times proved of therax)eutic value— is under 
liypertension, but contains no albumin and few 
cells. If the convulsions be rex)eated, death 
almost invariably occurs, but a single attack is 
often followed by recovery. 
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Spasm of the glottis, the conmUsiom internes disease is iisuall}*, thoujrh not invariably, fol- 

of the French, usually takes x)lace during; a lowed by a diminution in the number of the 

imroxysni, much more rarely between the paroxysiiLs and su})pres8ioii of the whooj). 
attacks. Diagnosis. — In the catarrhal sta^e a cer- 

Cerehml j^ralyses are much rarer than con- tain diagnosis of \vhoopinj?-couf»h is impossible, 
vulsions, and occur in older patients. They but the persistence of a troublesome cough 
consist of liemiphegia, apliasia, and palsies of unaffected by treatJiient and worst at night, 
the cranial nerves. Usually no gross lesions wdtli little or no jdiysical signs to account for 
are found at autopsy, but only hyperojinia, it, is extremely suggestive, especially after ex- 
serous infiltration of the meninges, or fine posure to infection. Further helj) in diagnosis 
haemorrhages in the brain substance such as is given by examination of the blood, which 
occur in other infectious diseases. Such find- at this stage shows a leucocytosis with marked 
ings indicate a toxic rather than a mechanical ]u*edominancc of the lym])hocytes. 
origin for the symi)tom8. The develo])ment of paroxysms ending with 

Other nervous complications are still more a whoop and the ex])ectoration of viscid 
uncommon, but a fevr cases of ])eri])heral mucus leaves no doubt as to the nature of the 
neuritis, Landry's paralysis, Friedreich’s dis- case. In the intervals between the ])aroxysms 
ease, and disseminated sclerosis have been the ]>resence of a sublingual ulcer and a bloated 
reported after whooping-cough. and congested face are corroborative evidence. 

3. Cardiac comidioatioiis. — Dilatation and diagnosis of whoo]>ing-cough by discovering 

of the heart, esj)ecially affecting the the Bordet-Clengou bacillus in the sputum or 
right side, arc frequent. Permanent damage* by the comjjleimmt-deviation test retpiires an 
may result. ex])ei*t bacte.riologist. 

4. Alimentary ssnstem. — Catarrhal stomatitis The conditions most likely to be mistaken 

is not uncommon. Ulcerative stomatitis, a])art> for wdioo])ing-cough are enlargement of the 
from the characteristic sublingual uheiT, is less bronchial glands, acute bronchitis and broncho- 
fre<iuent. Vomiting is usually associat(*d with ])neumonia. The i)aroxysmal cough due to 
the jiaroxysms, but may occur indejM‘ndently pressure of enlarged bronchial glands on the 
as an indication of catarrhal gastritis, which vagus is distinguished from pertussis by the 
may be caused or aggravated bv swallowing juominence of the superficial veins on one or 
the sj)utum. Profuse diarrhwa, the indication both sides of the neck, im])airment of resonance 
of enteritis, iimy also occur. at the second or third intercostal space near 

5. HaBmorrhages. Various haBinorrliages may the sternum with harsh tubular breathing, and 
occur during the paroxysms ; of these the the j^resmice of liustacc Smith’s murmur — a 
commonest are epistaxis, bleeding from the to-and-fro murmur heard on one or other side 
gums, and petechifle in the skin. Subconjunc- of the manubriui!! when the head is thrown 
tival hsemorrhage is met with in about 2 j)er liack. Further, the glandular enlargement 
cent, of the cases (Ker), and is sometimes being usually tuberculous, other signs of tuber- 
accompanied by palpebral ecchymosis. liarer culosis may be present, especially an irregular 
varieties are heeniorrhages from the ear due to jiyrexia, which is iu)t found in uncouqiiicated 
rupture of the tympanum, h8emo])tysis, ha3ma- whooping-cough. Lastly, the characteristic 
temesis, and meningeal or cerebral hsemorrhage. whoop does not occur. 

Aiiociation with other diseases. — A j)aroxysmal cough may also be met wdth 

Whooping-cough may be associated with any in acute bronchitis and hroncho- pneumonia, but 
other infectious disease, but lias a special is of brief duration and is not acconij)anied 
predilection for meAisles, Ejndemics of whoop- by vomiting or a “ whoop.” 
ing-cough and measles often occur simultane- Prognosis.- The ju’ognosis mainly dejwncLs 
ously. Subjects of ]M?rtussis are very liable to ujion the age of the pati(*nt and the occurrence 
contract measles, and vice versa. of complications, esjMjcially broncho-jiiieumonia 

In cases of concurrent pertussis and diph- and convulsions. Uncomplicated cases usually 
theria the incidence of crouj) is higher than recover. 

usual. In tracheotomy cases the onset of In the winter, death is inost frecjueiitly due 

violent paroxysms after removal of the tube to broncho-pneumonia, whilst in the summer, 
may necessitate its immediate replacement enteritis may also be responsible f(»r some of 
and render its stay in the trachea unusually the deaths. . i i u* j. 

protracted. The occurrence of any febrile Itickety children are specially bad subjects 
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owing to their liability to broncho-pneumonia. 
The irritation caused by the presence of 
adenoids also aggravates the disease and favours 
its prolongation. 

The remote prognosis must be guarded, 
owing to the liability of the whooping-cough 
patient to develop tuberculosis or to have pre- 
existent and dormant tuberculosis awakened 
into fresh activity. 

Prophylazit. — The patient should be iso- 
lated until the termination of the paroxysmal 
stage or, at least, for as long as expectoration 
continues. The disease being most contagious 
in the period of invasion, children with catar- 
rhal symptoms in a household or hospital ward 
in which a case has recently occurred should 
be regarded with 8Usy)icion and kept apart from 
those who have not had the disease. 

It is most imjiortant to protect from infec- 
tion children under 2 years, because of the 
high mortality and frequency of complications 
during this period ; it is in such case^ especi- 
ally that the pToj)hylactic use of pertussis 
vaccine may be of s(*rvice (see below). 

The sputum and vomit should be disin- 
fected as carefully as in pulmonary tubercu- 
losis, but disinfection of the. room is unneces- 
sary owing to the low vitality of the Bordet- 
Gengou bacillus. 

Treatment. (</) General. — ^All whooping- 
cough patients requii'e plenty of fresh air. 
Unless the teinyHjrature is raised or the parox- 
ysms are seven*, and followed by exhaustion, 
the patient need not remain in bed. The 
bowels must be ke])t ()j)en. All causes of ex- 
citement should be avoided, and sources of 
local irritjition, especially adenoids, removed. 
A readily assimilable diet should be ordered. 
Dry, crumbling substances likely to cause 
pharyngeal irritation, as well as indigestible 
food, should bo forbidden. Wlien vomiting 
occurs directly after a meal as the result of a 
])aroxysm, the food should be repeated in 
about ten minutes. Nutri(*nt enemata are 
rarely required. During the jmroxysm the 
child should be helped to rid itself of the viscid 
mucus. In severe cases Naegele’s method of 
averting the attacks by pulling the jaw' down- 
wards and forwards is to be recommended. 
Change of air, especially to a sea climate, is 
advisable in convalescence. 

(b) Drug treatment. — ^Many cases require no 
drug treatment whatever. In pertussis, as in 
diphtheria during the pre-antitoxin era, the 
multiplicity of remedies is evidence of their 
inefficacy. All that they can effect is an 


alleviation of the symptom?. Expectoran 
and sedatives are chiefly employed. Of tl 
former the most useful is vinum ipecacuanht 
given in 5-min. doses every four hours ; of tl 
latter, tincture of belladonna, starting wit 
doses of 1 to 2 min., gradually increased unt 
the pupils are dilated ; antipyrin in doses < 
1 gr. for each year of age ; sodium bromid 
5 gr. t.d.8. ; benzyl benzoate 5-40 min. of 
20-peT-(jent. solution t.d.s ; and a combinatic 
of veronal \ gr. and quinine sulphate 1 g 
t.d.s. Some relief may be obtained by iiihali 
tions of (jarbolic acid, cresolenc, or eucalypti 
oil. Intramuscular injections of ether (1 c.' 
up to the age of 8 months and 2 c.c. for old< 
children) every two days have recently bee 
highly recommended by French authorities. 

(c) Vaocine treatment. — Within the last fei 
years a jiertussis vaccine has been u.sed bot 
as a prophylactic and as a curative ageni 
The vaccines emjiloycd are prepared from cul 
turos of the Bordet-Gengou bacillus, eitho 
alone or in combination with cultures o 
the influenza bacillus, haemojjhilic bacilli, anc 
streptococci. The doses range from 20 millioi 
to 50 million or 100 million bacteria. Th< 
injf^ctions, which are given every three or fou 
days, produce little or no local rt*action anc 
only a slight rise of temperature. The result/ 
hitherto obtained, though encouraging, are noi 
conclusive. The proi)hylactic value of per 
tussis vaccine is by no means so high as thai 
of typlioid vaccine, as is shown by tlio fad 
that out of 244 children to whom Hess gave 
j)rotective doses, 20 developed whooinng-cough 
In estimating the value of the curative powei 
of vaccine, the number of naturally abortive 
cases must be taken into account, as well a£ 
the suggestive influence exercifM»d by the in- 
jections themstilves. No bad results, however, 
iiave followed their use, and, ai.)art from the 
cxi)ense, there api^ars to be no objection to 
a wider trial being given to this method oi 


treatment. 


J. D. Kolleston. 


WIDAL’S REACTION (see Sebological 
Diagnosis). 

WINCKEL’8 DISEASE (see Epidemic 
Jaundice of Infants, under Jaundice ; 
Urine, Examination of). 

WISDOM TOOTHi IMPACTION OF 

(see Oral Sepsis). 

WOOL-SORTER’S DISEASE (see An- 
thrax). 
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WORMS (see Intestinal Wobms). 

WOUNDS FROM THE MEDICO- 
LEGAL STANDPOINT (see Injuries 
FROM THE Medico-legal Standpoint). 

WOUNDS, TREATMENT OF. — The 

wounds considered here are the open wounds 
met with in civil practice and certain punc- 
tured wounds, but wounds of the abdominal 
wall and viscera receive attention in tlie article 
on Abdominal Injuries, and those of the 
scalp in Scalp Wounds, Treatment of. 

Wounds are described as incised, lacerated 
and contused, and punctured. Lacerated and 
contused wounds are the most serious, because 
the vitality of the cells of the margin, from which 
r«?pair begins, is depressed. Punctured wounds 
may give trouble because, perhaps, the infec- 
tion is implanted deep from the surface. In- 
jury to a large blood-vessel may be a serious 
complication ; and nerviis, bones, and tendons 
may also be damaged. 

All accidental wounds arc necessarily in- 
fected, and this fact militates against healing. 
The essentials for proper repair are— 

J. The arrest of hsemorrliage. 

2. Rest to the injured part. 

3. Coaptation of the sides of the wound, 

with obliteration of all dead spaces. 

4. Diminution in the dose of the im- 

planted infection. 

Of these, the most difficult to secure is the 
last, and the several methods of wound treat- 
ment arc all endeavours to combat infection 
by different means. Complete bacteriological 
sterilization is seldom if ever attained. For- 
tunately the tissues are able to deal with 
infection if serous fluid is not allow'ed to col- 
lect. In such exudate certain bacteria, in 
particular staphylococci and streptococci (stu-o- 
phytes), flourish, and get a firm footing before 
reucoc 3 rtes can assemble in sufficient numbers 
to destroy them. Hence the rule that no 
dead spaces must be left, or, if cavities are 
unavoidable, stagnation of the discharges in 
them must be prevented by the provision 
of efficient drainage. For the same reason it 
is equally important to check oozing so far 
as is possible. For ligating vessels in an acci- 
d.ental wound, catgut must be used, never 
silk, and non-chromicized catgut is best. 
Suturing may be performed within a few hours 
of the accident (primary suture), within two 
or three days (delayed primary suture), or 
later (secondary suture). 

Certain general faotoai of snoeeu in treat- 


ment must be borne in mind. The healing 
powers of the jiatient may be lowered by loss 
of blood, an acute infection, or some chronic 
disease, especially chronic interstitial nephritis 
and diabetes. Loss of blood may call for 
transfusion (q.v.), and the general disease', must 
receive attention in every cast?. When a 
wound is contaminated with ground dirt, anti- 
tetanic serum should be administered (.see under 
Tetanus). Splints may he m'cessary to keep 
the injured part at rest. 

Primary excision of the wound, with imme- 
diate suture. — This is followed by a large jwr- 
centage of successes if it is carried out in 
properly scih'cted cases. The wound should 
t<'mporarily be ])luggcd, and the surrounding 
skin cleansed and disinfected. 8oa}) followed 
by alcohol and by ether is used for this 
purpose. The wliole of the wouiul is then 
excised, so that none, of the original wound sur- 
face remains. The instruments used are now 
discarded for a fresh s(*t. After haemostasis 
the wound is sutured. It is clear that this 
proceduD' can only b(^ carried out wlien im- 
portant structim'K do not lie ex^iosed in and 
form pai*t of the wall of the wound -^that is, 
nerves and large vess<'ls must be r('-spe(;ted. 
W’^hen from this cause the ideal procedure 
cannot b(‘ carried out, it is sometimes possible 
to do (hUiycd jii'inuiry suliuVy but this can be 
done only when steps ]iav<', been taken to 
destroy the remaining infection (see below). 
Delayed primary suture is also a])j»ropriate.Iy 
doms when it is known that the primary in- 
fection has been grt^at, even though tlio whole 
wound has bt‘c»n excised. 

B.I.P.P. treatment — This ])roredure, de- 
vised by Rutherford Morisoii, is useful in treat- 
ing contaminated wounds. Thci surrounding 
skin is scrupulously cleans(*d and all obviously 
contaminated tissue nmioved by means of the 
knife. Hflemostasis is carefully <*fTect(jd, the 
wound dried with pi(‘ces of gauze, bathed with 
alcohol, and smeared ovc*.r with bismuth and 
iodoform paste. It is then sutured without 
drainage. The formula of Ji.J.F.r. is given as 
bismuth subnitrate 1 part, iodoform 2 jiarts, 
liquid petrolatum q.s. to make a thick jiaste. 
This paste need not be 8i)ecially sterilizcjd. Jf 
all goes well the dressings are not re.moved for 
a week. A brown-coloured discharge in the 
dressing is to be expected. A cleansed wound 
which it is thought not desirable to closc! at 
once may be smeared over with the iMi.ste 
and left oiKjn to be sutured after a day or two. 

The Wright treatment of wounds by hyper- 
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tonic saline is useful when the amount of 
infection has been great, and also in wounds 
at a later stage when sloughing has occurred. 
In this treatment it is recognized that there 
arc two classes of infecting microbes — (1) a 
large group, in(;luding the gas gangrene mi- 
crobes, which cannot grow in unaltered serum 
or blood, but only in wound discharges that 
have lost their aiititryjitic ])ower or their 
normal degree of alkalinity (sero-saj)roph}iies) ; 
and (2) a small grouj), comjjosed of staphylo- 
co(?ci, streptococci, and a diphtheroidj bacillus, 
which flourish in unaltered serum or blood 
(serof)hytes). The former grou]) is killed by 
unaltered serum, the latter group by the phago- 
cytosis of leuco(^yt(^s. The object of the treat- 
ment is to cstablisli a flow of unaltered serum 
and to encourage leucocytic emigration. It is 
done in two stages. Htemostasis having been 
effected and all grossly contaminated tissues 
removed, the wound is lightly i)acked with 
gauze soaked in 5-per-ccnt. sodium (‘hloride so- 
lution, and over the whole is ])ut an imjiervious 
covering to keep the dressing moist. This 
dressing should be changed every four hours. 
In some patients irritation of the surrounding 
skin is caused by the saline solution ; in such 
jiersons the neighbouring skin should be 
smeart'd over with sterile vaselin. Under this 
treatment sloughs are ra])idly removed and a 
flow of fresh serum is promoted. When all 
dead tissue has disap])eared and the Avouiid 
surface is covered all over with granulations 
(three or four days, or more), it is useless to 
continue with the hy})ertonic solution, which 
now will do harm rather than good because 
it inhibits leucocytic emigration and tends 
to disintegrate white cells that have left the 
tissues. The formation of jms must now- be 
allowed to i)roceed by substituting normal 
saline for the hyiiertonic solution. B\it always 
it is essential that there should be no stagna- 
tion of the tissue fluids in the wound. Drain- 
age must be free and effective. Pocketing in 
the wound is fatal t<i physiological sterilization. 

Wriglit has shown that it is not necessary 
to wait for the disaj)pearance of strej)tocoeci 
or for comj)lete sterilization of a w'ound be- 
fore attemj)ting suture. On the contrary, by 
proper ajiposition of the walls of the wound 
the tissues are placed in more advantageous 
circumstances for combating the infection. 
Suture may be attempted when, all sloughs 
having disa])peared entirely for some days, 
the whole of the woimd surface is covered by 
granulations, and when there has been for a 


like period a properly established effusion of 
the “ laudable ” pus of the older surgeons — 
provided always that such exudate has been 
allowed to drain away, for the stagnation of 
the wound discharges creates circumstances 
eminently favourable to bacterial growth. In 
suturing, all dead spaces must be obliterated. 
To accomplish this, deep catgut sutures may be 
necessary. If, however, the wound edges can 
be brought into apposition by strijjs of strap- 
ping placed transversely across them, this 
expedient is preferable to sutures. The epi- 
thelial margin of the wound should be excised 
with the knife before doing it. When a wound 
has been very septic, passing a suture through 
its sides may light up a waning infection. In 
such wounds thick silkworm-gut mass sutures 
may be inserted with a large curved needle 
so that the whole wound, including its deepest 
part, is encircled ; these sutures are left untied 
until the lapse of three or four days has demon- 
strated that no aggravation of the infcT^tion is 
to be feared. 

The Carrel-Dakin treatment.— An outline 
only of this treatment can be given here. The* 
method is an extremely valuable one, but 
requires a great deal of care and attention. 
A nurse skilled in all the details of the method 
is necessary, and the solution used must be 
made up with a scrupulous observance of the 
originators’ instructions ; otherwise failure to 
attain results is inevitable, and it is better to 
follow Wright’s technique, which gives results 
equally good, cxcejjt in a few cases in which 
the conditions are not favourable, e.g. empyema. 
In the Carrel-Dakin treatment eradication of 
the infection is accomplished by two-hourly 
irrigation of the wound with a solution of 
sodium hypochlorite. This solution must not 
be above 0-5 per cent, or below 0-45 per cent., 
and there must be no free caustic soda present. 
It is made up as follows : — 

1. riae.e in a 12-litre flask 184 grm. of 

chloride of lime and 5 litres of tap- 
water, shake vigorously, and leave 
all night. 

2. Make a solution of 92 grm. of anhy- 

drous carbonate of soda and 76 grm. 
of bicarbonate of soda in 5 litres of 
cold water. 

3* Add the soda solution to the chloride- 
of-lime solution, shake, and allow to 
settle. 

4. After half an hour, siphon off and filter 
the clear fluid. It should be kept 
in the cold and away from light. 
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Unfortunately^ the composition of cliloride 
of lime is variable, so the above quantities will 
only be correct when the percentage of avail- 
able chlorine is 25. As it is essential to use 
the quantitatively correct solution the per- 
centage of available chlorine must be estimated 
in every batch of chloride of lime used. This 
is a recognized chemical procedure, the method 
of i)erforming which can be learned by referring 
to any book on analytical chemistry. 

The percentage of available chlorine being 
known, the necessary quantities are obtained 
by referring to the following table : — 


I Quantities to be used to obtain 
Titration of ‘ solution of hypoclUorite of 


lime 
per cent. 

Chloride of 
lime 

Anhtfdrous 

sodium 

carbonate 

Sodium 

bicarbonate 

20 

230 

115 

96 

21 

220 

110 

02 

22 

210 

105 

88 

23 

200 

100 

84 

24 

192 

96 

80 

25 

184 

92 

76 

26 

177 

89 

72 

27 

170 

85 

70 

28 

164 

82 

68 

29 

159 

80 

66 

30 

154 ; 

77 j 

64 

31 

148 ' 

74 1 

62 

32 

144 

72 

60 

.33 

140 

70 1 

59 

.34 

135 

68 ! 

57 

35 

1.32 

66 ! 

55 


The solution is placed in a cojitaiiier hung at 
the side of the patient’s bed, ii-4 ft. above the 
level of tlic wound. 

A single rubber tube provided w’ith a clamp 
conveys tlie solution to a glass connexion 
with two or more side branches, to wdiicli are 
attached the irrigating tulajs ])rop(T. Theses 
are red rubber tubes with an ijitemal diameter 
of 4 mm. i)crforated wdth a number of holes 
I mm. in diameter. The ends of the tubes are 
closed by a ligature. The wound wceives the 
usual preliminary cleansing as in Wrights 
method, but dependent drainage is avoided 
as the method can only be used effectively 
when the wounds can be filled by the solution. 

As many tubes must be used as are necessary 
to conduct the fluid to every recess in the 
wound. This is essential. The tubes must be 
in contact with the surface of the wound, and 
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to keep them in contact the centre of the 
wound cavity betw’cen tlic tubes is lightly 
packed with gauze ; but none of this gauze 
must intervene between tubes and wound w'all. 
If the fluid is to pass equally abundantly 
along each tube, the holes in the different 
tubes attached to the same glass connexion 
must be equal in number. Tlie irrigation 
tubes being in place, the glass connexion is 
strapped to the neighbouring skin. This skin 
round the wound is liable to be irritated by the 
solution, so it is protected by strij.)s of gauze 
soaked in incited sterilized vaselin. Over the 
whole is ])laced a wool dressing. Every two 
hours day and night the nurse releases for 
a few" se(‘onds the clamp on the tube attacdunl 
to the reservoir, allowing an instillation of 
10 or 15 C.C.. to take place. The w"ound should 
not be flooded. Every day the gauze in the 
wound and the external dressing are changed, 
and films are made from the worst-looking 
})arts of the W'ound. By examining these the 
progress of sterilization can be watched. 

The W'ound is ready for sutun* when not 
more than one microbe in four or live micro- 
scopic fields can be s(M*n. 

From the above account it will be realized 
that the ('arrel- Dakin treatment requires in- 
finite care and attention to details ; but the 
technique is not dillicult to learn, and when 
carried out gives excellent results.* Jnst.(‘ad of 
the hyp<)chlorito solution, cliloramin(‘-T may 
be used in 0 2-pcr-ceii!. solution. The reports 
with this antiseptic are noi. so good as with 
the original hypochlorite solution. Eusol should 
not be substituted. 

Bier's treatment.-' This method is still used 
somewhat e.\tensivcly abroad, but has lM»en 
disc-arded by most English surgeons. 'J’he pro- 
cess is described in a se|)arate article. llytM»r- 
a?mia is also induc<*d by application of the 
ordinary boric-a(*id fouicntatious. 

Antiseptics. — Whilst it is an undoubted truth 
that antiscj)tics are of immense, use; in suigical 
technique outsubi the w'ound and on the un- 
broken skin, the most reliable work tends to 
hliow that the indiscriminate flushing out of 
wounds w ith solutions of antiwjdics does harm 
rather than good. The. C^rrel-Dakin and the 
B.l.l'.P. treatment an^ exceptions to the gen- 
eral rule that antiseptics am injurif>us wdieii 
brought into contact with the w'oiiiid surface, 
(k^rtain of the newer antis<*j)ties, however, 
must be mentioned. 

Eusol,- A mixture of equal j>arts of dry 
bleaching j^ow’der and boric acid is made ; 
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this powder is called enjiad. It must be kept 
in a tightly stoppered bottle. To make a 
solution of eusol, 25 grm. of eupad are added 
to one litre of water. The solution is filtered 
after shaking and allowing to stand. This 
solution of hypochlorite is too irritating for 
use in wounds, though it has been extensively 
employed and highly extolled. 

Acrifiavine and crystal violet are antiseptics 
having a selective action upon staphylococci and 
streptococci. Both may be used in a strength 
of 1 : 1,000 for irrigating wounds and soaking 
the gauze which fiUs them. Acrifiavine is use- 
ful in the early stages. If its application is 
continued it tends to delay repair. Acrifiavine 
has another drawback, as it interferes very 
materially with phagocjrtosis. Unlike most 
other antiseptics, it acts more powerfully in 
serum than in aqueous solution. Brilliant- 
green (1 : 1,000) is another powerful antiseptic ; 
it has been much extolled in the treatment 
of wounds. 

Treatment of granulating surface wounds. — 

Where a large area of skin has heen destroyed 
and is lacking, the final stages of re])air and 
complete epithelialization of the wound are 
very slow, and may be delayed indefinitely. 
In civil ])ractice bums frequently enter this 
stages and remain but little altered for long 
periods. It is in such oases that skin-grafting 
is called for. Before resorting to it, however, 
natural healing must be assisted in every 
manner possible. 

The dn'ssing of these granulating wounds is 
important. If dry gauze is used it adheres to 
the surface, and its nnnoval not only causes 
very severe jiain but damages the underlying 
granulations, whic.h bleed, and injures the 
advancing epithelial margin. When such dress- 
ings are stuck, remove all but the layer next 
the granulations, and cover this thickly with 
sterilized vaselin. In twenty-four hours it 
will be possible to remove the gauze without 
pain. When the wound surface is clean, boric 
ointment (J B.P. strength) or euoalyjitus oint- 
ment (1 dr. to 1 oz. of yellow purufiin) makes 
a useful dressing. Another method is to cut a 
piece of thin j)erforatrd celluloid larger than 
the wound by about i in. all round ; this is 
kept ill place by strips of zinc- oxide ])laster ; 
over the celluloid is placed a compress of gauze 
soaked in normal saline, and a sheet of oiled 
silk. The wound can then be irrigated with 
normal saline twice daily. This is an excellent 
mode of tn»atment. 

Sometimes granulations become exuberant 


and grow up above the level of the advancing 
epithelium ; they then form a barrier across 
which the young epithelium is not able to 
advance. The zinc oxide adhesive method of 
treatment is useful in these circumstances. 
Strips of zinc-oxide plaster in. wide are 
arranged along the edges of the wound, one 
half the width being on the skin and the other 
half lying upon the granulations. The rest of 
the wound is covered with an ointment spread 
upon gauze. The strapping is left on for 
twenty-four hours. It is not applied continu- 
ously, but on alternate days only, the wound 
being dressed with a simple ointment on the 
intervening days. 

Scarlet-red is an epithelial stimulant and is 
sometimes used with advantage. An ointment 
in ycUow paraffin containing 8 per cent, of the 
dye is spread ujion a piece of lint so cut that 
when applied to the wound it just overlaps 
the growing epithelial edge by about ^ in. all 
round. The surrounding skin is smeared over 
with w^eak boric ointment (J B.P. strength). 
As scarlet-red is a little irritating, it can only 
be used for six days in succession ; on the 
seventh day the boric ointment dressing only 
is aj)plied. 

Exuberant granulations may be cut ofi with 
scissors curved on the fiat, or reduced by the 
application of a solid silver-nitrate stick. 

Skin-grafting, — There are three methods 
employed : 

1. lie Verdin’s method of small deep 
grafts. 

2. Thiersch’s method of larger superficial 
grafts. 

3. Whole-skin thickness grafts. 

1. Reverdin^s method gives perhaps the highest 

percentage of successful results. The area to be 
grafted, if it is not a fresh operation wound, 
must bo rendered as aseptic as possible. 
The Carrel-Dakin irrigation employed for some 
days, until the bacterial count is reduced 
to one in four or five fields, will effect this, 
but good results may be got without prelimi- 
nary irrigation in healthy granulating wounds. 
If the C’arrel-Dakin treatment is used, it is 
continued u]) to the time of operation. When 
some other dressing has been applied, gauze 
soaked in normal saline should be substituted 
for twenty-four hours before the grafting takes 
jfiace, and this wet dressing should be changed 
every four hours, the wound secretions being 
washed away at each dressing. It is better 
to lay the grafts upon the unaltered granula- 
tions; they adhere quite well, whilst if the 

542 



WOUNDS, TREATMENT OF 


granulations are scraped away it is diflacult to 
get complete hasmostasis. One of the factors 
of success is that the bed should be dry and 
that no blood should collect under the freshly 
applied grafts. 

The first step in the operation is to prepare 
the bed. The grajmlating area is irrigated 
carefully with normal saline, mopx)ed gently 
to remove excess, and covered over with dry 
gauze. It is then left while the grafts are 
being cut. The outer, inner, and anterior 
aspects of the thigh are the most convenient 
situations from which to remove the grafts. 
Antiseptics should not be used in the prepara- 
tion of the skin ; soaj[)-and-watcr followed by 
alcohol is sufficient. A tiny cone of skin is 
picked up on the point of a needle and the 
base of the cone cut across with a sharp 
scalpel. 

The giaft should be at most { in. in diameter ; 
in its central i)art it is composed of the whole 
thickness of the skin. Adhering to the point 
of the needle, it is transfcTred to the ar(»a to 
be grafted, the dry gauze liaving been removed, 
and it is jiressed down gently upon the granu- 
lations. The grafts should be placed closely 
together, an interval of about i in. remaining 
between them. Great care should be taken 
not to convey sepsis from the wound to the 
area from which the grafts have been taken. 
Several needles held in Spencer Wells forceps 
should b(^ employed so tliat they can be re- 
sterilized before each transference of a graft 
is made. 

The operation may be done under local con- 
duction anaisthcsia. A 2-per-cent, solution of 
novocain is required, to which is addend 
adrenalin solution (1 : 1,(K)0) in the proportion 
of one drop for every drachm. It is necessary 
to block two nerves, the external cutaiujous 
and the anterior crural. When only a small 
area is to be grafted it may be sufficient to 
aneesthetize the external cutaneous nerve only. 
After this an area on the outer side of the thigh 
about by 2 in. bcjcomes insensitive. After 
both nerves have been blocked the wliole of 
the inner, anterior, and outer asj»ects of the 
thigh are available for cutting grafts. The 
external cutaneous nerve is blocked by in- 
filtrating transvers(jly about 1 in. below the 
anterior superior spine of tlie ilium both in the 
superficial fascia and just beneath the deep 
fascia. Five c.c. of the solution are used. 
The anterior crural nerve is injected just be- 
low Poupart’s ligament about J in. externally 
to the pulsating femoral artery. Five c.c. of 


the novocain solution are again used. The 
nerve is beneath the deep fascia. If pain is 
felt radiating down the thigh, perhaps to the 
inner side of the ankle, the operator knows 
that the point of the needle is in the nerve. 

The best dressing after skin-grafting is made 
as follows : A piece of thin perforated celluloid 
is cut of sufficient size to overlap the wound 
well all around. It is placed over the grafts 
and maintained in position by strips of strap- 
ping along its edges. Over this is put gauze 
wot with normal saline, and on to]) of all a 
piece of im][)ervious protective. Twice daily 
the gauze should be replaced and the wound 
irrigated with saline without removing the 
celluloid sheeting, wliicli is not taken off for 
eight days, when a sinijJe ointment dressing 
will probably suffice. 

It is said that mosquito netting di|)j)ed in 
molten j)araffin makes a good substitute for 
the perforated celluloid sheeting. If it be 
sterilized in the, autoclave with the other dress- 
ings the solidified ],»araffin which stops uj) the 
inesh(»s will disaj)pear, but enough wax will 
remain in the fabric to ])revent it from stic-king 
and absorbing wound secretions. 

2. Thiersch suiterficM -The area to 

be grafted should be prepared as described 
above. I’he grafts an' sijnilarly obtained from 
the thigh. 

Thierseffi grafts are cut much larger than 
lieverdin grafts, either with the s]M'cial large 
knife or an ordinary sharp razor moistened 
with saline. When they aie properly cut, the 
surface left will present a number of tiny bleed- 
ing- jjoints, the a])ices of severed j)apili8e of the 
corium. The whole of the area to be grafted 
should be covtired by thesci thin grafts, w'hich 
overlap the margins of the wound. If it is 
larger than J in. square, V-shaped slits should 
be cut in the margins to ])revent accumulation 
of secretion under the grafts, which is the cause 
of nuiny of them not “ taking.” The wound is 
best dn'Hsed with the perforated celluloid as 
desc,ribed above. 

The resulting sears after Kevcirdin grafting 
are stronger and more resistant to injury than 
those, after Thiersch grafting, but the cosmetic 
results are not so good. The Keverdin grafted 
area has the appearance of many slightly 
elevated i>ale areas (the. grafts) with a reddened 
depressed scar network between them. 

3. Whole-skin thickness fj rafts , — It is not so 
easy to get a successful result by this method, 
but when obtained the grafted area is far 
superior in appearance and trauma- resisting 
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properties to that obtained after the other 
procedures. The skin should be taken from 
the inner side of the thigh or the inner side of 
the upi)er arm if skin devoid of hairs be re- 
quired. Generally the graft should be spindle- 
shaped and not too large to prevent suturing 
of the resulting wound. The whole skin down 
to the fat is removed. The wound left is im- 
mediately closed, the margins being undercut 
if this is necessary to approximation. 

If veins arc exposed after the skin has been 
removed, it is better to ligate and excise 
them before sewing up. The remov<id piece ol 
skin is held in a piece of gauze, deep surface 
upwards, and then with eurv(*d scissors every 


particle of adhering fat is cut away. Holes arc 
made in it with a punch to prevent accumula- 
tion of fluid beneath it. It is then applied 
to the granulating wound, prepared as foi 
other methods of grafting, and sutured in 
place. It may be stretched somewhat, and it 
must be kept closely applied by a dressing of 
gauze and wool firmly bandaged on. 

C. A. Paxxett. 

WRITER’S CRAMP (see Neuroses, 
Occupation). 

WRY- NECK (see Torticollis and Wry- 
neck). 


XANTHELASMA (see Xanthoma). 

XANTHOMA, — Three types of xanthoma, 
or xanthelasma (Gr. yellow), are gener- 

ally recognized in the literature : (1) Xanihomu 
lilanum, flat or yellow sjDots or ])laques of 
the colour and consistence of natural chamois 
leather, occurring commonly in the loose skin 
of tlie eyelids. (2) Xanthoma jtapulosum or 
tulwrosvm., ])a])ular or nodular elevations of a 
ycllowisli or reddish colour, but revealing their 
true nature on diascopy. (^J) An exceedingly 
rare variety which results from confluence of 
the elejueuts of the second variety, and is 
called l)y Darier xanthome en tinnenrs. All 
three varieties, which can occur separately or 
together, are of a yellowish colour and of a 
consistence wliich varies with tlie aiiioujit of 
fibrous tissue ])resei»t. They closely resemble 
one another in tlieir liistological characters. 

Etiology.- Tlie causation of the disease is 
still sab jwl'ice, and it is in dispute whether 
it should he classed among the tuinours or 
the gi-anuloinata. There is little doubt that, 
ainong the affected, diabet(*s, glyeosuria, and 
diseases of the liver, es])ecially those producing 
cholmmia, are common, and every patient with 
xanthoma should be examined from these 
jioints of view. It has been established that 
the blood of jmtients with any of the above 
complaints (including xanthoma) is rich in 
cliolestcrin, and many investigators have as- 
sumed that the pathological pigment found in 


xanthoma lesions is a liquid cholesteriii (*ster 
derived from an excess of this sukstance in the 
blood and tissue fluids. 

Histopathology.- The pronouni^ed yellow 
colour of the xanthoma lesions is due to the 
presence of patcJies of ]M*culiar ])ignient in the 
cutis. I'lider the microscope this may be 
identified as fine pointed crystals or granules, 
staining a brilliant refractile orange colour 
with Sudan III and readily soluble in alcohol 
or ether. Tlie crystals and amor])hous gran- 
ules melt at a temperature a lilth^ above blood 
heat, and other clicmical reactions justify their 
classification among tlie fatty acids oi* esters. 
Associated with the jiigment, and containing 
jiarticles of it, are large, round connective- 
tissue cells grou])cd mainly round the smaller 
blood-vessels. These are the so-calle«l xan- 
thoma cells. They are ricli in ])roto))lasm, and 
are occasionally multinucleated like tlie giant 
cells of a granuloma. 

Symptomatology. — The onset of xanthoma 
of the eyelids is very gradual, often unnoticed, 
and there are usually no subjective synijitoms. 
The briglit yellow plaques are often bilaterally 
and symmetrically situated at the inner cantlii, 
and after reaching a certain size tend to per- 
sist indefinitely, without any disturbance of 
the general health. Darier notes an oc(*asional 
association with hepatic cirrhosis, and states 
that it may be combined wdth the iiapulo- 
nodular variety. Xanthoma tuherosum multi- 
plex may be looked upon as a generalized 
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variety of the palpebral and nodular types ; 
the eyelids may or may not be affected. It is 
characterized by the development, at intervals, 
of crops of xanthomatous papules and nodules 
tending to affect the skin over bony promi- 
nences, the knees, the knuckles, and the hairy 
scalp. Pale xanthomatous streaks appear 
sometimes in the flexures and on the palms 
and soles. Xanthoma diabeticorum is a very 
rare acute condition, and usually reaches full 
development in about a month. The lesions 
are pink or yellowish follicular papules, general 
in distribution and evanescent in duration. 
Intense pruritus is a constant feature of this 
type of xanthoma. 

Xanthomatization is a secondary phenom- 
enon akin to lichenifleation, which has been 
described under Prurigo, and, like it, may 
ensue as a result of scratching in ])rcdisposed 
individuals. 

Diagnosis. — The palpebral form is most 
unlikely to be mistaken for any other condi- 
tion. Its specific colour and coiLsistence. are 
sufficient to distinguish it from adenomatous 
and miliary cysts, which are very common 
about the eyelids and nose. An <*xceedingly 
rare condition termed yseudoxanthmna elas- 
ticum, the histological basis of which is a 
spontaneous destruction of elastic tissue (elas- 
torrhexis), with thickening and discolora- 
tion of the involved skin, has nothing in 
coinnion with true xanthoma, whicli, c»nce 
seen, can scarcely be mistaken for any other 
disease. 

Treatment.- When there is marked cho- 
luemia the treatment must Is*, directed to 
improvement of the hepatic functions, and 
glycosuria and diabetes, when present, must 
be treated on tlie usual lines. X-rays may be 
expected to do good in the nodular and tuber- 
ous varieties on the trunk and limbs, es|)ecially 
in those in which young fibrous tissue is a 
prominent element of the structure. For the 
paljiebral variety I have found acupuncture 
with Unna\s microbrenner very successful. 
This little instrument supj)lies just that amount 
of heat necessary to cause melting of the 
lipoid granules, and the alteration in physical 
characters thus brought about seems to lead 
to their absorption. A very small area should 
be treated at each sitting, as the resulting 
oedema of the eyelid is unsightly and may 
alarm a nervous patient. The procedure is 
only slightly painful. Hekky Skmon. 

XERODERMIA (see Ichtuyosis). 

HI— 2 J 


X-RAYS, DIAGNOSTIC USES OF 

XERODERMIA PIGMENTOSUM (syn. 
Kaposi’s Disease).->-Thi8 rare condition begins 
in early life with freckling, telangiectases, and 
warty growths; as a rule, atrophic spots also 
develop. Some of the lesions may undergo 
carcinomatous change. In view of this possi- 
bility, during the })rc-carcinomatoiis stage 
attempts should be made to avoid irritation 
from sunlight. Once the malignant change 
has occurred, measures similar to those em- 
ployed in carcinoma of the skin (see Skin, 
Malignant Growths of) are demanded. 

II. MAC(k)RMAC. 

XEROSTOMA (see Saliva, Anomalies of 
Secretion of). 

X-RAY DERMATITIS (sec Dermatitis, 
X-Ray). 

X-RAYS, diagnostic USES OF.— The 

improvements which have been made during 
the })a8t few yt^ars in apparatus and tccimi(]|uc, 
togetluu* with the advancement of knowledge 
in the interpretation oC radiogra])hi(! appear- 
ances, have resulted in a very widf‘ extension 
of the field in which this m(*ans of investiga- 
tion can usefully be <‘nii>loyed. To obtain the 
maximiim benefit from radiogra])hy, liowever, 
it must constantly be borne in mind that the 
evidence thus obtained shoiihl be viewed in its 
])roper j)ers))e<;tivc in relation to (rlher met hods 
of examination ; and it is the duty of the 
radiologist not only to inak(‘. a eoni'ct inter- 
l>retation of tlie radiographic findings, but also 
to assess the degree of yn’oinineiice which should 
be accorded to these lijidings in any |)ai-t.icnlar 
case. For example, a fracture or dislocation 
in almost any J>ai1 of the body can be demon- 
strated or c'xcludcfl with ahsoliiti', ceitjiinty, 
but the failure to demonstrate laliary calculi 
does not by any means excliuhi the possibility 
of tlieir presence. 

A])art from these considerations, the value 
of a radiograjdiie examiiiution will depend very 
largely iij)on the method of conducting it. 
First, it cannot be too stiomrly emphasized tliat 
screen examination alone is utterly insufficient 
for the formation of a useful opinion in prac- 
tically any condition ; (‘ven gross lesions of 
large and superficial bones may be (and fre- 
quently are) quite indistinguishable on the 
screen. In the investigation of the alimentary 
and respiratory systems, screen examination 
plays a most important ]>art, but even here 
plates of good quality should also be obtained. 

In the second place, the plates obtained 
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must be of satisfactory quality, the result of 
correct exposure and development and of com- 
plete elimination of movement on the part of 
the patient. 

Thirdly, it is of the utmost importance that 
the view obtained be one with which the oper- 
ator is thoroughly familiar ; every radiogram 
should therefore be secured according to a 
definite rule, which fixes the position of the 
imrt under examination, the plate, and the 
central radiation from the tube. In this way 
only is it possible to reproduce exactly identical 
views of any portion of the normal body, thereby 
rendering comjiarativcly easy of recognition 
any departure from the normal which may be 
present. 

Finally, wherever possible, two views at 
right angles should always be obtained. In 
situations whore this is impracticable (c.g. the 
hip, shoulder, lumbar spine, etc.) stereoscopic 
radiograms arc frequently of great value. 

I. SKELETAL SYSTEM 

A satisfactory radiogram will show the 
lamellar structure of any normal bone exam- 
ined ; in the long bones clear differentiation 
should be obtained of the medullary canal, 
the compact and the cancellous bony tissue. 
Absorption of a certain projiortion of the 
lamellsc takes place as the individual advances 
in age, with resultant general rarefaction of 
both cortical and cancellous bone as seen on 
the radiogram ; the medullary canal is also 
increased in width. Very similar changes, 
either general or local, are seen as the result 
of disuse. 

For the correct interpretation of radiograms 
of young subjects a thorough knowledge of the 
])rocess of ossification must be acquired from 
anatomical textbooks and personal observa- 
tion ; this statement especially applies to the 
time of ax)pcarance of the ossiiic centres in 
the various epiphyses, and of the union of the 
epiphyses with the diaphyscs. 

Infective and Toxic Bone Conditions 

1. Pyogenic infections. — It must be clearly 
recognized that during the first few days of an 
acute infection no abnormality can be made 
out ; later, the affected part of the bone shows 
rarefaction, which may go on to com^deto loss 
of bone shadow (abscess-formation). There is 
always some blurring of the bony structure, but 
this is rarely so complete as in tuberculous 
infections, if the shaft of a bone is affected^ 
the periosteum is frequently seen to be thickened 


and raised from the surface of the bone. If a 
articulation is involved, destruction of th 
articular cartilage eventually allows the bon 
extremities to Income more closely approxin 
ated than is normal, while their irregularity ( 
outline and structure is generally early apparer 
as evidence of erosion and necrosis of bont 
(Plate 42, Fi^. 1, 2.) 

In chronic infections of this nature, irregi 
lar sclerosis and new periosteal bone-formatio 
are the most characteristic signs. Necrosis 
shown by superficial irregularity with complel 
loss of structure. Sequestra commonly show 
greatly increased opacity, and are seen to I 
separated from the surrounding bone. Chron 
abscesses are recognized as translucent area 
the bony walls of which are sharp in outlii 
and may be increased in density. Healing < 
the lesion is indicated by clearer definition ( 
bony structure. In the joints a greater c 
less degree of bony continuity is frequentl 
established across the articulation. 

2. Pneumococcal infections. — The change 
differ generally from those just describe 
by being more localized and showing le.‘ 
activity and loss of bony structure. Per 
osteal “ blisters ’’ with but slight affection i 
the underlying shaft arc common in the lor 
bones. 

3. Typhoidai infections. — Acute typhoid 
osteo- myelitis may be indistinguishable from 
pyogenic infection. The common post-typhoid 
lesion shows a localized chronic periostiti 
often with an abscess cavity in the new sul 
]^)eriostcal bone. 

4. Tuberculous infections. — These a 
characterized by extreme loss of definition < 
bony structure, giving a typical “ woolly 
appearance, which often extends for a coi 
siderable distance beyond the more obvioi 
focus of disease. Necrosis and abscess-formi 
tion, resulting in great destruction of bone, a 
generally seen in lesions of any considerab 
duration. In the shafts of the long bones 
is not uncommon to find central destructi^ 
changes of this nature associated with i 
extensive subperiosteal new-bone formatio 
producing great enlargement of the shaft (spii 
ventosa). An atypical chronic periostitis ms 
sometimes afford the only evidence of a boi 
lesion. In children tuberculous lesions usual 
affect the ends of the diaphyses. 

Wlien a joint is involved, widespread d 
struction of the articular suHaccs is commo 
but the disease is sometimes first manifest ( 
the diaphyseal side of the epiphyseal line. . 
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Syphilitic osteitis of fibula. Fig. 5. — Rheumatoid arthritis. Fig. 6. Rickets. 
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early ‘‘Bynovial tuberculosis” definite X-ray 
diagnosis is impossible ; there is merely an 
increased translucency of the bones entering 
into the articulation. 

In old tuberculous lesions sclerosis is not so 
marked as in chronic pyogenic infections, but 
the destruction of bone is generally seen to 
have been greater than in the latter condition 
(Plate 42, Fig. 3). 

5. Syphilitic infections. — Gumma of bone 
causes a complete localized bony destruction, 
very similar in its X-ray appearances to the 
destruction caused by an endosteal sarcoma. 
In the case of a gumma, however, the changes 
are commonly more localized, and do not 
extend so far in the central portion of the 
bone ; there is nearly always evidence of in- 
flammatory reaction in the form of periostitis. 
Diffuse gummatous infiltration produces wide- 
spread irregular destructive changes combined 
with sclerosis and periostitis (Plate 42, Fig. 4). 

Chronic syphilitic inflammation is shown by 
diffuse sclerosis and hyperostosis, generally le-^ 
irregular in its distribution than in pyogenic 
infections, and by encroachment upon or 
apparent obliteration of the medullary canal by 
sclerosed bone. This latter point is of great 
significance in the diagnosis of sypliilitic from 
other chronic inflammations of bone. 

6. Gonorrhoeal infections.— Cases of non- 
suppurative gonorrhoeal arthritis show great 
rarefaction and irregularity of bony structure, 
confined to the neighbourhood of the articular 
cxtreiriitics. The articular surfaces of the bones 
present no irregularity. 

The suppurative forms of gonorrhoeal arthri- 
tis cannot be distinguished by X-ray examiiia- 
tion alone from other lesions of pyogenic origin. 

7. Polyarticular rheumatoid arthritis. 
— In comparatively early cases th(*re is no 
radiographic abnormality except slight gen- 
eral rarefaction. In more advanced ca.ses the 
following changes will be seen in the affected 
joints : (o) The distinction between the thin 
layer of compact bone covering the articular 
surfaces, and the underlying cancellous bone 
is largely lost. The articular surfaces also 
show a fine irregularity. These changes, when 
occurring in the carpus, render it difficult or 
even impossible to distinguish the outlines of 
the individual bones, (b) Small round trans- 
lucent areas, with clear-cut margins, are seen ; 
this gives a punched-out ” appearance which 
is typical of the affection. Small bony out- 
growths may be seen at the margins of the 
articular surfaces, but these are sjiiky, irregu- 


lar, and fragile in appearance, quite unlike the 
smooth, well-formed osteophytes of osteo-ar- 
thritis. (Plate 42, Fig. 5.) In very advanced 
cases of rheumatoid arthritis the X-ray appear- 
ances closely simulate those of tuberculosis. 

8. Still’s disease. — ^The radiographic joint- 
changes in this condition are similar to those 
observed in rheumatoid arthritis (see above), 
but the destructive changes are generally less 
advanced. In early cases it will be seen that, 
in conjunction with the increased translucency, 
the carpus shows advanced ossification when 
compared with the carpus of a normal child 
of the same age. This advanced ossification 
is not pathognomonic of Still’s disease, but is 
frequently observed in other chronic inflamma- 
tory affections of growing bones and ununited 
epiphyses. 

9. Hypertrophic pulmonary osteo- 
arthropathy.— The clubbing of the fingers 
seen in this and in other diseases is not found 
to be associated with bony change. The lueta- 
carpals and njctiitarsals, with the first one or 
two rows of j>halanges, show rarefaction, with 
a layer of subperiosteal new-bone formation. 
This change may also sometinuis be scon in 
the lower ends of the long bones of the limbs, 
and, as described above, advanced ossification 
of the carpus and tarsus may take place in 
young subjects. 

10. Pseudo -cozalgia (Perthes’ dis<mso; 
osteo- chondritis juvenilis). — ^Tho X-ray appear- 
ances are very similar to those of tuberculosis. 
There is usually inark<jd it regularity of the head 
of the femur and of the epiphyseal cartilage 
between it and the neck. Destructive changes 
are commonly observed in the up})cr part of 
the neck, and also sometimes in the ace- 
tabulum ; and the growth of the entire pelvic 
girdle is generally retarded upon the affected 
side. The bones do not present the blurring 
of stru«;ture which is so clmi-acteristic of tuber- 
culosis. 

Systemic Diseases affecting Pone 

1. Rickets. -The typical apj,)earancc8 of 
this disease are best seen in the long bones. 
The shaft show's rarefaction of the cortex with 
undue width of the medullary canal. The 
rarefaction may give rise to localized cystic 
appearances, and spontaneous fractures arc 
fairly common ; they unite readily. Ihc iieri- 
osteum can often be seen as a thickened layer. 
When curvature has occurred, subperiosteal 
new bone is laid down in tlic concavity of the 
curve. 
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The regions of the epiphyses also present 
characteristic changes. The epiphysis itself 
shows retarded growth. The extremity of the 
diaphysis is greatly expanded, so that it over- 
laps the epiph 3 mis to a quite abnormal extent ; 
while owing to the disordered process of ossi- 
fication the opposing surfaces of both epiphysis 
and diaphysis are ragged and irregular (Plate 
42, Fig. 6). In bones other than the long bones 
(e.g. the pelvis, the spine), the disease is only 
manifest by the deformities whicli it produces ; 
the characteristic bony changes cannot be made 
out. As the disease subsides the bones become 
abnormally dense. 

2. Scurvy. — The X-ray diagnosis of this 
disease depends upon the recognition of sub- 
j)eriosteal hajmorrhages ; ajiart from these, the 
bones only sliow some degree of rarefaction and 
absorj)tion which presents no typical features. 
When quite recent, the hajmorrhages may be 
unrecognizable, but later the deposition of cal- 
cium salts results in a fusiform shadow of fairly 
uniform opacity, and devoid of definite struc- 
ture, which is unmistakable. The thickened 
jieriostiuim can generally be seen limiting this 
opacity. There is no erosion of the underlying 
bone. It must be remembered that children 
who arc the subject of this disease arc frequently 
rachitic., and in tliesc. cases the appearances 
characteristic of botli af[(?ctions will be present. 

3. Gout. — Joints which are allected by gouty 
arthritis present no tyiiical X-ray a])pearances. 
The changes shown may be similar to those 
seen in osteo-arthritis or in rheumatoid aithritis 
— more commonly the latter. 

Bonk Diseas ks of Doubtful Oiugin 

1. Acromegaly.- Examination of the skull 
pi’ovides evidence of a jutuitary tumour in a 
certain proportion of cases of this disease. The 
sella turcica may be sim])ly exj)anded, and thus 
a|)])ear unduly large, or the bony w^alls may 
show actual erosion, in which case the poste- 
rior cliiioid processes are first involved. 

I'he enlargement of bone which constitutes 
a characteristic symptom in acromegaly is seen 
to be due to a simple overgrowth of the can- 
cellous tissue, withoiit sclerosis or other modi- 
fication in structure. The clubbing of the 
fingers is partly accounted for by accentuation 
of the normal bulbous ends of the terminal 
phalanges. 

In l^ntiaitis ossea, which may, })crhaps, be 
tentatively placed in the same category as 
acromegaly, the affected bones are again seen 
to be the subjects of a sinqde hypertrophy. 


2. Fragilitas ostium (osteogenesis impe 
fccta). — The cortical layer of bone is thinn< 
and the cancellous layer broader than in 
normal bone ; the cancellous tissue, moreove 
shows rarefaction and diffuse absorption ( 
lamellae. Cystic appearances are sometime 
present. The occurrence of multiple fractun 
renders the diagnosis easy. Bony union occui 
rapidly, but generally with considerable dc 
formity. 

3. Osteitis deformans. — ^The characteristi 
X-ray appearances of this disease are general!; 
best seen in the tibia and femur, although othe 
bones — notably those of the slmll, pelvis, am 
spine — are usually affected to a marked degree 
In a patient who has suffered from the disease 
for some time the bones are seen to be increasec 
in thickness, curved, and devoid of all differenti 
ation in structure, so that they throw a shadov 
of uniform density throughout their extent 
sometimes varied by cystic-looking spaces 
The medullary canal is not readily distinguish- 
able. Sometimes spontaneous fractures occur 
(Plate 43, Fig. 1.) 

4. Osteitis fibrosa. — In this disease the 
radiogram shows that the affected bone oi 
bones are broadened, often increased in length, 
and distorted. The replacement of bone by 
longitudinal striae of fibrous tissue results in a 
typi(Jal ojxiiiwork a])pearance, in which all 
differentiation betw^ecn (jortical and cancellous 
tissue is lost. Local cyst-formation and spon- 
taneous fractures are common. (Plate 43, 
Fig. 2.) 

5. Osteo - arthritis (hypertrophic osteo- 
arthritis). In very early cases no X-ray clianges 
are discernible. Later, there is some condensa- 
tion of the cortical layer covering the articular 
surfaces, and by the time this is well marked, 
osteophytic formation has generally taken 
place. The osteophytes are seen at the mar- 
gins of the articular surfaces, and show the 
structure of the cortical bone. They are 
regular in outline, smooth, and often rounded 
(cf. Rheumatoid Arthritis, p. 547). In an ad- 
vanced case the articular surfaces are more 
closely approximated than normally, and the 
cortical bone is often seen to be very dense 
and sometimes grooved by pressure. Ossifica- 
tion may extend into the ligaments, and cal- 
cified or ossified bodies are often seen lying 
in the joint cavity. (Plate 43, Fig. 3.) When 
this disease attacks the vertebrae (spondylitis 
deformans), extension of ossification into the 
ligaments often results in bony ankylosis 
between the bodies of adjacent vertebrae 
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IPlate 43, Fig. 4). Ostco-arthritis, with this 
one exception, does not produce bony ankylosis. 

6. Osteomalacia. — In children and adults 
the shafts of the long bones are narrowed and 
show great rarefaction. The cortical layer is 
very thin and the medullary canal unduly 
wide, owing to the absorption of cancellous 
bone. Curvature and spontaneous fracture are 
common. The extremities of the long bones 
are expanded and share in the general rarefac- 
tion ; the i)elvis and spine show great rarefac- 
tion, and, frequently, characteristic defonnities. 
If this disease actually occurs in infants (which 
ap])ears doubtful) it is indistinguLshablo radio- 
grapliically from fragilitas ossiiini. 

7. Achondroplasia. — In infancy the ex- 
tremities of the diaphyses of the long bones of 
the limbs are smooth and abnormally dense. 
They arc frequently broader than usual, owing to 
excessive formation of subperiosteal new bone, 
and thus may ])resent a superficial resemblance 
to rickets ; but there is no evidence of ossifica- 
tion or irregularity in the ejuphyseal cartilage, 
and the epiphysis itself is unaffected (Plate 43, 
Fig. 5). In children about the age of puberty 
all the e])ij)hyses may be united, Imt this does 
not occur in all cases. The long bones of the 
limbs are short and deformed, and the articular 
extremiti<‘s often present great irregularity 
(Plate 43, Fig. G). 

Developmental Ahnok.malities of Bone 

Absence*, redui)lication, malformation, and 
local gigantism are sufiiciently obvious on 
X-ray (examination. Small additional ossicles 
in the carpus and tarsus require careful re- 
cognition, as th(‘y may simulate fra<*ture.s ; in 
the carpus the os triangulare, lying below the 
styloid process of the ulna, and the os centrale, 
lying on the dorsum between the scajihoid, 
trapezium, and os magnum, arc both fairly 
often seen. In the tarsus the os trigonum 
tarsi, lying behind the postero-internal margin 
of the astragalus, is very frequently present. 
A separate centre of ossification for the tul)crcle 
of the navicular is sometimes found, and the 
two parts of the bone may remain sejiarate 
throughout life. 

These abnormalities are often bilateral — 
point of some diagnostic importance. 

Congenital dislocation may occur in the hip, 
shoulder, knee, and inferior radio-ulnar joints, 
but the hip is the only situation in which this 
condition is anything but a rarity. In ex- 
amx)les of this abnormality the head of the 
femur is displaced upwarcls and is often de- 


formed, while the nock of the bone is distorted , 
and the acetabulum is poorly formed, or almost 
absent. The condition is frcqucuitlv bilateral. 
Minor degrees of dis])lacement and deformity 
arc recognized by continuing the curve formed 
by tlie lower bord(*r of the ucck of tlu* femur, 
and the curve formed by the upper border of 
the obturator foramen. The imaginary liiu's 
j^rolongitig those two curves should become 
directly continuous. If thi'V iiK'ct at an angle 
there is dis])lacemcnt of the liead of the femur 
or some other deformity of the parts -c.g. 
coxa vara. 

Half-vertebrae, which in the dorsal region 
may or may not bear a rib, are readily recog- 
nized, but here as t*Is(*where a radiogram of 
good quality is essential, otherwisi'. the condi- 
tion may be mistak(‘n for localized tuberculosis 
with unilateral collaj»se of a single vertebra. 

Cervical ribs are (iomf)arat.ively common 
abnornialiti(\s. They are general ly bilateral, 
though the rib is often much larger on oiu* 
side. In Sprcngcl’s shoiild(*r the abnormal 
bone-formation can be demonstrated. 

New Crowtiis of Bonk 

1. Benign. — Tlie only l)enign new growtiis 
of bone which are seen with any friMjuemjy are 
chondromuta (eiK'liondrojuata), and osieoiuata. 
The envhonth'oma ])roduccs a fairly syjiinietrical 
expansion of the I)otio in which it occurs, 
accompanied by actual absi»rjition. The radio- 
gram shows a ccniral cystic a])p(‘arauc(* sur- 
rounded by an expanded sh(*II of bone. I’herci 
are no inilammatory changers in the bone, and 
thinning is always acc.orTipanicd by expansion. 
The tumour x>os.sesses a definite ehsar-ciit mar- 
gin. Diagnosis tiom cysts cannot be made by 
radiograj)hy alone. (Plate 44, Fig. 1.) 

Osteomata may be canc.elIous or compact 
(ivory). Those of tin*, cancellous variety show 
the normal structunj of this tyim of bone, 
and are seen to be scssih*. or x)(?(lunculated in 
their attachment to the parent bone. The 
surface of the osteoma may show souk? suimji- 
ficial rarefaction, or necrosis, as a result of 
jiressure, but otherwise the tumour Is |>cr- 
fectly regular in structure, as is the bone from 
whi( 5 h it Hjirings. Comjiact or ivory osteomata 
occur only in relation with the bones of the 
skull. They throw a very dense shadow, 
regular in outline and consistence. Usually 
there is no change in the underlying bone, but 
these tumours sometimes separate spontane- 
ously owing to the density of the growth ob- 
structing its own blood sujqily ; when this is 
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occurring, rarefaction and necrosis may be seen 
at the point of attachment. 

2. MUignant. — ^Endosteal and periosteal 
sarcoma are fairly common, and present char- 
acteristic appearances. In the encU>8teal (round 
or spindle-celled) sarcoma the radiogram shows 
a central destruction, which at a later stage 
involves the entire width of the bone. There 
is no new-bone formation, no expansion, no 
inflammatory change. Erosion takes place 
without any preceding loss of detail in the bony 
structure, and spicules of bone retaining per- 
fect detail may be seen projecting into the 
area occupied by the growth. No margin to 
the changes can be defined ; spontaneous frac- 
ture is common. Diagnosis from simple cysts 
and myelomata is made by the ab^nce of 
expansion of the surrounding bony walls, and 
the ill-defined limits of the destructive changes ; 
and from inflammatory conditions by the ab- 
sence of periostitis, new-bone formation, or 
blurring of detail in the contiguous bony 
structure. 

In periosical sarcoma the radiogram shows a 
mass of delicate, almost feathery bony spicules 
projecting at right angles to the surface of the 
affected bone. These sjiicules, both in their 
axial relation to the parent bone and in their 
fragile structure, are quite different from the 
new-bone formation of any other condition. 
In early cases the underlying bone shows a 
little erosion of the same nature as that seen 
in endosteal sarcoma ; later, the destructive 
changes become much more marked, but are 
rarely so advanced as in the central neoplasm. 
Spontaneous fracture, however, is not un- 
common. (Plate 44, Fig. 2.) 

Myeloid sarcoma, or myeloma, presents on 
radiographic examination a central translucent 
area surrounded by thinned and expanded bony 
walls. The margins of the central tumour are 
always perfectly clear-cut and well defined. 
The expansion may become very great before 
the bony wall is coitiplctely destroyed at one 
or more })oint8. Spontaneous fracture is often 
seen. There is no new-bone formation apart 
from that which accounts for the ex|)an8ion, 
nor are there inflammatory changes. The 
appearances closely simulate those of bone- 
cysts, and differential diagnosis from the latter 
condition by radiographic means is frequently 
impossible. In general it may be said that a 
myeloma tends to expand the bone more or 
less equally in all directions, while a cyst often 
involves a considerable len^h of the shaft of 
the bone without producing much lateral ex- 


pansion. (Plate 44, Fig. 3.) The diagnosi 
from round- or spindle-celled endosteal sarcom 
is generally easy {see above). 

Primary carcinoma does not occur in bom 
the cases which have been cited as example 
of this condition being probably seconder 
to some inconspicuous growth, often in th 
prostate or th 3 rroid. Secondary carcinomaiou 
dej)OsiLs are fairly common ; they are mos 
frequently found in the upper end of th< 
humerus, the neck of the femur, the spina 
column, and the skull. The usual radiographii 
appearance produced by these deposits is ver} 
similar to that of an endosteal sarcoma ; gener- 
ally speaking, carcinoma tends to produce a 
rather more diffuse change, several small areae 
of disease being present, separated by more oi 
less normal bone (Plate 44, Fig. 4). In othei 
cases where the secondary deposit is of long 
standing, and has grown slowly, actual ex- 
pansion of bone may be seen, and at times 
sclerosis ; and these appearances give rise to 
great difficulties in diagnosis. In the body of 
a vertebra, also, it may be impossible to make 
out the nature of the bony change, the radio- 
graphic finding being simply that of collapse 
of a vertebra. In all these cases careful 
clinical examination is necessary to complete 
the diagnosis. 

3. Cysts of bone.— Many diseases— e.g, 
rickets, osteitis deformans, osteitis fibrosa — 
give rise to radiographic appearances which are 
commonly spoken of as “ cystic.” The term 
bone-cyst should, however, be confined to those 
conditions where an actual cavity, containing 
fluid or semi-fluid material, exists in the bone. 
The pathology of most of these cysts is obscure ; 
some are x)robably inflammatory, others may 
result from the liquefaction of myelomata or 
chondromata. The radiographic appearances 
are almost identical with those of myeloma, and 
the differential diagnosis has been discussed 
under that heading. 

Hydatid cysts of hone are multilocular. In 
the long bones they cannot be differentiated 
radiographically from other cysts. When they 
occur in the vertebral bodies the radiogram 
generally shows a simple collapse, often con- 
fined to a single vertebra, and similar to that 
seen in carcinomatous deposits. 

Static Changes in Bone 

Static deformities are recognized by the 
absence of any alteration in structure indica- 
tive of past or present bony injury or disease. 
The diagnosis, as excluding any such injury or 
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SpondvlitU deformans. Fig. 5.-Achondropla»ia in an infant. Fig. 6.-AchondropIasia in a child mt. 15. 

Plate 43. 
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disease, is frequently of great importance, but 
is generally easy. 

11. MUSCLES AND PASCIdS 
In a radiogram of good quality the outlines 
of the large superficial muscles, with their 
tendons of insertion, are generally discernible, 
and rupture of such structures as the biceps 
in the upper limb and the quadriceps extensor 
tendon in the lower can often be recog- 
nized. The smaller and more deeply placed 
muscles, however, rarely produce a distinctive 
shadow. 

Localized ossification, apart from any 
l)re(;eding injury, is not infrequently found in 
fasciso and intermuscular septa. The most 
important example of this condition is the cal- 
caneal spur. These spurs may attain consider- 
able dimensions, are frequently bilateral, and 
arc sometimes fractured as a result of com- 
paratively slight degrees of trauma. They are 
most commo^y found in middle-aged subjects, 
but may occur in children. 

Myositis ossificans is readily recognized by 
the diffuse formation of bone in the muscles. 
Since the muscles first involved are those of 
the back, however, care is necessary in early 
cases to distinguish the new-bone formation 
from the superimposed shadows which are 
thrown by the normal parts. 

Traumatic myositis ossificans is a fairly 
common sequela of bony injury, especially 
when the injury has been slight; a radio- 
gram will show new bone-formation in the soft 
tissues, complettdy sejmrated from the shaft of 
the bone. The n(»w bone is fairly regular in 
structure, and the lamellaj are arranged parallel 
to the shaft. The shaft may show evidence of 
injury, but no destructive changes. 

Of the parasitic diseases which may affect 
muscles, trichinelliasif is of importance from 
the radiographic point of view, since the tri- 
chin el las, when calcified, throw characteristic 
shadows. These are always multiple, vary in 
shape from round to fusiform (according to the 
relation of the long axis of the trichinella to 
the axis of radiation), and are about J in. by 
J in. in size. The calcification is seen to be 
more advanced at the ends of the worm. 

III. CARDTO- VASCULAR SYSTEM 
Both screen and plate examination should 
be employed in the investigation of the 
heart and blood-vessels, and, i^ess the con- 
dition of the patient precludes it, the upright 
position should be adopted. 


The screen examination is carried out as 
follows : The patient is placed facing the 
operator, and a general survey is made of the 
whole thorax ; the diaphragms of the tube- 
box are then closed so as to allow of a small 
area of illumination only around the shadows 
of the heart and great vessels. The patient is 
now slowly rotat(*d into the right oblique posi- 
tion, returned to his original posture, and 
slowdy rotated into the left oblique position. 
In this way the size, shape, position, and move- 
ment of nearly the whole of the heart can bo 
made out, and the ascending and transverse 
portions of the aortic arch insjKJcted. (The 
shadow of the normal descending thoracic 
aorta is overlapped and obscured by those of 
other structures.) 

Radiograms should be secured in any i) 08 i- 
tion in which the screen appearances suggest 
abnormality. 

Size of ilte /wwr/.— To determine this it is 
necessary to em])loy orthodiagraphy, or, as is 
far more convcuiient, to have the X-ray tube 
at a distance of 0 ft. from the patient, thereby 
rendering negligible the distortion caused by 
the divergence of the radiations. 

The size of the heart varies greatly in normal 
subjects, but maintains a fairly constant j)ro- 
portion to the size of the bony thorax. The 
greatest transverse diameter of the heart is 
39-50 per cent, of the greatest transverse 
diameter of the bony thorax. When the per- 
centage rijaclies 53 or mop' definite pathological 
enlargement can be diagnoscid. The measurc- 
nients should bo made from plates taken at 
mid-insj)iration in the upright position (0. S. 
J)anzcr). 

Jt is generally possible to state which side 
of the heart is more involved in enlargement, 
but dilatation cannot be differentiated from 
hypertrophy with any degree of certaint.y by 
radiographic means alone. 

The sha^ of the heart in a normal subjcf^t 
varies with that of the th«irax. Dilatation 
or liypcrtroph v of any of the chambers will 
cause a corresponding modification in the 
normal outline, but the descriptions which have 
been given f)f altcjrations in shajio cliaractcr- 
istic of various lesions require further con- 
firmation. 

Aneuryim of the heart produces a local- 
ized extension of the cardme shadow, less dense 
than the shadow of the main organ, and 
commonly showing expansile pulsation. 

It is of the utmost importance to note that 
in all general or local enlargements of the 
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heart itself, the right border of the viscus 
(formed by the right auricle and ventricle) 
makes an acute angle with the right leaf of 
the diaphragm (cardio-phrenic angle). In peri- 
cardial effusion this an^c is obliterated, and 
the cardiac shadow becomes enlarged, globular 
in shape, and sometimes devoid of movement 
(PiATE 44, Fig. 5). 

Aneurysm of the aorta causes an enlarge- 
ment of the shadow normally produced by that 
vessel. The enlargement may be localized or 
diffuse, corresponding with the saccular or 
fusiform nature of the aneurysm, and may 
involve any part of tlic aorta. In this con- 
nexion attention )nust be called to the normal 
extension to the left of the aortic shadow at 
the junction of the ascending and trans- 
verse portions of the arch. Failure to recog- 
nize tills as a noriual anatomical condition 
has resulted in niaiiy mistaken diagnoses of 
aneurysm. 

Aneurysm must be distinguisliod from en- 
larged glands, and tliis is often a matter of 
great difficulty. The following points should 
be noted in (‘onsidering the nature of an 
abnormal sliudow connected with that of the 
aorta : 

1. Aneurysm tends to be unilateral ; en- 
larged glands arc nearly always bilateral. 

2. Kxjiansilc imlsation is sometiinos seen in 
an aneurysm ; pulsation produced in glands 
by their approximation to the heart or vessels 
is never expansile. 

3. In aneurysm some part of the abnormal 
shadow always apjiears directly continuous 
with that of the aorta ; in the case of enlarged 
glands an unbroken line of demarcation from 
the aorta may be made out. 

4. The left border of the heart is often 
abnormally horizontal in position when aneu- 
rysm is present. This point is not of much 
practical value. 

It should be recognized that in some cases 
the diagnosis of aneurysm may present one of 
the most difficult problems that the radiologist 
is called upon to solve. 

Aneurysms of peripheral vessels. — 
Large aneurysms of superficial peripheral vessels 
can sometimes be scon on X-ray examination, 
but a definite diagnosis can rarely be made by 
this means. 

Calcification of peripheral vessels is readily 
demonstrated, and this observation is some- 
times of value to the surgeon in connexion 
with the treatment of senile gangrene and allied 
disorders. 


IV. RESPIRATORY SYSTEM 

1. Nasal fossw and accessory sinuses . — In i 
postero-antcrior radiogram of the skull thi 
nasal fosses are shown as a pear-sha^d trans 
lucent area, modified by the opacities of th< 
nasal septum and the middle and inferio: 
turbinate bones. Obstruction of one or botl 
nasal fossee produces opacity in the correspond- 
ing portion of the radiogram. Deviation oi 
the septum and hypertrophy of the turbinates 
can also be demonstrated. 

X-ray examination of this region, however, 
is most usually sought in connexion with the 
condition of the accessory nasal sinuses. These 
are normally translucent to radiation in virtue 
of the air which they contain ; when the air 
is displaced by fluid (e.g. pus or blood) or by 
tumour-formation the normal translucency is 
lost. GCdema of the mucosa lining the sinuses, 
without actual collection of fluid, produces a 
lessi».r degree of opacity. 

The condition of the frontal and ethmoidal 
sinuses and the maxillary antra are best studied 
in a postero-antcrior radiogram, as it is then 
possible to compare the translucency of the 
corresponding sinuses on the two sides. It 
must be remembered, however, that bilateral 
affections are by no means uncommon. The 
sphenoidal sinuses can rarely be well seen in 
the postcro-anterior radiogram, but are readily 
distinguished in a lateral view of the skull. 
Minor degrees of opacity of the sphenoidal 
sinuses are not easy to recognize. The frontal 
sinuses are seen to present great variations in 
size and shajK?, and frequently to be asym- 
metrical. Sometimes the sinus on one or both 
sides is seen to be abs(*nt or quite rudimentary ; 
this condition should not be confused with 
opacity of an existing sinus, sin(*.e in the latter 
the outlines of the opaque sinus can always 
be distinguished. 

The maxillary antra are usually symmetrical, 
but vary in size considerably in different sub- 
jects. No useful comparison of the translu- 
cency of the antra can be made unless the 
radiogram obtained is an exact postcro-anterior 
view ; any deviation from this, due to rota- 
tion of the head or inaccurate centreing of the 
tube will give rise to apparent inequality in 
the translucency of the antra, owing to the 
asymmetrical distribution of the superimposed 
shadows. Fig. 6, Plate 44, shows an opaque 
antrum due to empyema. 

The ethmoidal sinuses when diseased gen* 
erally show a moderate increase of opacity, 
together with some irregularity of structure 
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due to erosion of the bony walls enclosing the 
small air-cells. 

2. The larynx, trachea, and hronchL — The 
larynx and the cervical portion of the trachea 
can be readily diiferentiated from surrounding 
tissues owing to their translucency to radiation 
in virtue of the air whi(^h they normally con- 
tain. Disj)lacement of these structures and the 
presence of opaque foreign bodies therein can 
easily be demonstrated. Calcification of the 
laryngeal cartilages is common after middle 
age, and produces irregular granular opacities. 
The intrathoracic portion of the trachea and 
the bronclii cannot generally be clearly seen. 

Dilatation of a bronchus (bronchiectasis) 
produces rounded or fusiform areas, the translu- 
cency of which may be increased or diminished, 
according to the contents of the dilatation (air 
or fluid). If a large bronchiectatic cavity be 
examined in the upright position an u]>per 
translucent and a lower opaque area may be 
seen, the demarcation between the two being 
formed by the horizontal surface of the con- 
taiiK'd fluid. 

13ron(‘.hiectatic cavities are gomu-ally mul- 
tiple, and are accompanied by fibrosis of the 
surrounding lung. 

3. The lunffs and 'pleura. — In the X-ray in- 
vestigation of these structures screen examina- 
tion i)lays a most important part, but one or 
more plates taken wdth th<i breaf h held at 
the end of the insjii ration should always be 
obtained subsequently. It is frequently advan- 
tageous to examine the patient both in the 
supine and in the vertical positions when this 
is possible. 

The preliminary screen examination should 
include the whole thorax; the diaphragm of 
the tube-box is then closed so as to limit the 
illumination to a transverse slit ; this facili- 
tates comparison of corresponding areas on the 
two sides of the thorax. 

Attention should first be directed to the 
apices, and any inequality in translucency 
duly noted. Here, and in the subsequent ex- 
amination of other regions of the thorax, the 
patient should be observed during both normal 
and forced res})iration. Inspiration produces 
“ lighting-up,” or increase of translucency, in 
a normal lung, and any diminution of this 
lighting-up is indicative of deficient air-entry. 
The lighting-up in the right and left apices 
should be equal in degree, or only slightly 
more marked on the right side. A similar 
examination is made of all other parts of the 
two lungs, special attention being paid to any 


area w'hich appears abnormal. When at the 
end of this systematic examination the dia- 
phragm is brought into the field of illumina- 
tion, the shape, pasitioii, and movements of 
this structure on normal and on forced respira- 
tion must be carefully investigated. 

In normal subjects the position of the dia- 
jdiragm undergoes constant variations w'ith the 
resj)iratorv movements, the usual degrees of 
excursion being about i in. in quiet and 2-2J in. 
in forced res])iration. Vai’iations in position are 
also produced by the condition of the stomach 
and intestines. Clenerally s])oaking, the upper 
limit of the right leaf of the diaphragm corre- 
sponds to the fourth costal cartilage in front, 
while the left- leaf lies J 1.J in. lower. 

The radiographic appearances of the lung 
structure can only be studied in a radiogram 
taken with the breath held ; complete immo- 
bilization is absolutely essential. It will be 
seen that the normal lung presents numerous 
striate o])acities, radiating from the hilus and 
becoming finer and more dilTusc* as the peri- 
]>hery of the organ is a])j)roaelied. These 
are produced by the bronchi and the Jiirg«»r 
bronchioli. The translucency of thi‘ lung tissm* 
is furt/licr modified by the shadows of the 
smalh‘r bronchioli the long axes of wdiich 
present every variety of angle to the axis of 
radiation ; thase produce the uniform fine 
variation in light aial shade wJiich is known 
as the “ normal lung mottling.” 

4. Thoracic lymphatic (jlands. — A certain de- 
gree of enlargement ot tlie bronchial glands 
commonly takes place very early in life, and 
persists or becomes a(‘centuated as age in- 
creases. Only very considerable degrees of 
enlargement can be looked upon as abnormal. 
The aortic and jiosterior mediastinal glands, 
on the other hand, are not often noticeably 
enlarged to X-ray observation exciqit as the 
result of some definite jiatliological condition 
— most commonly a new growth. 

Emphysema. — The transverse diameter of 
the thorax is seen to be increased in proportion 
to the vertical. Thc‘ lung tissue is abnormally 
translucent, but shows very little lighting-up 
on inspiration. The resjiiratory movements 
of the diaphragm are increased, and those of 
the bony thorax noticeably diminished ; calci- 
fication of the co.stal cartilages will often bo 
observed. 

Fibrofit.- 'This may be unilateral or bi- 
lateral; it is shown radiographically as an 
increase of the radiating striee, with correspond- 
ing loss of translucency and of lighting-up in 
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the affected area. Deformities and limitation 
of movement of the diaphragm are often seen, 
and displacement of the heart towards the 
affected side is common in unilateral examples 
of this condition. 

Inflammatory lesions. — 1. Acute Ichar 
•pneummuk produces a fairly dense opacity of 
uniform distribution, limited to one or more 
lobes of the lung. Lighting-up is absent in 
the affected area, but the unaffected portions 
of the lungs arc hypcrtranslucent. If one 
lung only is involved, the movments of the 
diaphragm on that side are diminished or 
completely arrested. In chronic (unresolved) 
lobar pneumonia the opacity becomes less 
complete and its margins arc less well-defined. 
Considerable fibrosis is generally seen, and 
displacement of the heart towards the affected 
side is not unusual. 

2. In acute hromho-pnmmonia the radio- 
gra])hic aiipearances are not at first greatly 
modified. In the later stages of the disease, 
however, numerous rounded opacities of some 
size will be seen scattered throughout the lung 
substance, together with general diminution of 
air-entry as recognized by lighting-up on in- 
spiration. Failure of resolution is accompanied 
by increased fibrosis. 

3. Abscess of the lung, occurring in the course 
of an acute pneumonia, is frequently very 
difficult to recognize by radiographic means, 
since the o])acity of the surrounding consoli- 
dated lung generally obliterates all traces of 
the abscc^ss cavity. Chronic lung abscess is 
shown as a rounded or irregular area of cither 
increased or dimini.shed translucency, accord- 
ing to the nature of the contents of the (javity 
(air or fiuid) at the time of the examination. 
Examination in the upright position may show 
u horizontal fluid level below an area of in- 
creased translucency. Fibrosis is always pre- 
sent around a chronic abscess cavity. 

Pulmonary tuberculosis, in the active 
state, produces diminished air-entry, Innitation 
of diaphragmatic movement, and, as seen in 
the radiogram, groups of small rounded o])a- 
cities with somewhat ill-defined margins. The 
distribution of these opacities may be apical, 
X>erihilar, or diffuse ; in the latter case the dis- 
tinction from broncho-pneumonia caused by 
other organisms can only be made with diffi- 
culty, but the grouping of the opacities and 
their small size are usually very characteristic. 

Contributory evidence is afforded by the 
phthinoid shape of the thorax, and the small 
transverse diameter of the heart. 


X-ray examination is of particular value ij 
the perihilar type of tuberculosis, as well 
marked changes are often observed long befor< 
the disease is manifest to other methods o 
investigation. 

In no case of doubtful phthisis, however, 
can the absence of confirmatory evidence bt 
regarded as definitely excluding the possibility 
of disease. Advanced cases of pulmonary 
tuberculosis often present a variety of lesions 
— ^large areas of consolidation, cavitation, and 
fibrosis, in the regions longest affected ; and 
groups of th(» small opacities mentioned above 
in the more recently involved areas. In healed 
tuberculous lesions the diffuse consolidation 
and small ill-defined opacities are replaced by 
fibrosis, which sometimes encloses areas of cal- 
cification. Air-entry imi)roves, but is rarely 
restored to the normal ; it is frequently im- 
possible to state from X-ray examination 
alone tliat the lesion is completely healed. 
(Plate 45, Figs. 1, 2.) 

New growths of the lung usually consist 
of primary or secondary carcinoma. In either 
case the lesion produces, on radiographic 
examination, a number of discrete opacities, 
larger, denser, and much more clearly defined 
than the opacities of phthisis. The of)acities 
are generally seen to be widely scattered 
throughout the lung substance, and are not 
accompanied by fibrosis. There is frequently 
considerable enlargement of the bronchial and 
aortic glands. 

Hydatid cysts of the lung are seen as 
rounded areas of uniform opacity, with i)er- 
fectly regular and clear-cut margins. There 
are no changes in tin*, surrounding lung tissue. 
(Plate 45, Fig. 3.) 

Pleurisy. — In affections of the pleura, 
fluoroscopy forms a valuable im^thod of in- 
vestigation. In acute pleurisy without effusion 
the movements of the diaphragm on the affected 
side are diminished or completely arrested, but 
no other abnormality will be observed. In 
chronic pleurisy without effusion the thickened 
pleura produces a shadow at the base of the 
thorax which must be differentiated (1) from 
pleural effusion, (2) from consolidation of the 
lung. As regards (1), the margins of the 
thickened pleura are less well defined and the 
diaphragm less completely obscured than in the 
case of effusion ; the opacity produced by a 
thickened pleura is also generally less dense 
than that of effusion. As regards (2), the 
thickened pleura does not completely obscure 
the lighting-up of the underlying lung on 
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inspiration ; the shape of the opacity is also 
of some value in forming an opinion. 

Pleural effusion, whether serous or puru- 
lent, produces a dense uniform o|)a(jity, some- 
what triangular in shape. The base of the 
triangle corresponds with the diaphragm, and 
completely obscures that structure. The inner 
border of the opacity is concave internally, and 
the upper part of this border tends to be nearly 
vertical in direction. 

In large effusions the lung on the afft^cted 
side shows increased opacity owing to partial 
collapse, and the heart is frequently displaced 
towards the sound side. If the effusion is not 
localized, the upper limit is seen to vary with 
the position of the patient. 

Pneumothorax. — This is readily recognized 
by the greatly increased transluconcy of the 
affected side of the chest, and the complete 
absence of the radiographic appearances char- 
acteristic of lung tissue. The collapsed lung 
can be seen as a fairly dense opacity in the 
costal groove, the heart and great vessels being 
displaced towards the unaffected side. 

In hydro-pneumothoraz and in pyo- 
pneumothorax the appearances described 
above are modified by the dense opacity of the 
fluid. This always presents a horizontal upjier 
border when the patient is erect, and this 
horizontal border is maintained 'vhen the patient 
is made to bend from side to side, while vigorous 
shaking movements will produce visible rip[)les 
and splashing on the surface of the fluid. 

V. ALIMENTAKY SYSTEM (including 
Accessory Organs) 

1. The Teeth 

Abnormalities in the number, sliape, and 
position of the teeth can be r(icogniz(*d without 
difficulty. (Plate 45, Fig. 4.) lioots of teeth 
remaining aft«?r incomplete extractions are 
as a rule readily seen, becoming more oi)aque, 
as in the case of sequestrum formation; but 
when longstanding inflammatory changes are 
present the fragment of tooth remaining may 
show a faint opacit}^ owing to absorption oi 
its calcium salts. 

Dental caries is shown in radiogi-am as 
a rounded translucent area, with w'ell-defincd 
margins, in the crown of the tooth. The out- 
line of the tooth may appear normal in the 
radiogram, and small cavities involving the 
inner and outer wall of the crown may thus be 
overlooked unless great care be exercised. It 
must also be noted that while most of the 


dental fillings in common use are densely 
opaque to X-radiation, some of tliem are 
translucent. 

Inflamnuitory conditions involving the peri- 
odontal membrane and surrounding alveolus 
result in radiographic, appearances which are 
more distinct in the bone than in the tooth, 
and are identical with inflammatory lesions of 
bone in other situations — i.e. ra redaction, ab- 
sorption, necrosis, abscess-formation, and se- 
questrum-formation. In chronic periodontitis, 
however, small exostoses are frequently seen 
projecting from the tooth at the junction of 
the ne(‘k with the crown, and in (‘hronic apical 
abscess absorjdion of the apex of the tooth is 
sometimes ])resent. 

Dental cysts present the same radiographic 
a})pearan(‘.es as other cysts of hone, as do also 
odontomes. The follicular odontome can gener- 
ally be recognized by the presence of an imper- 
fectly formed tooth in some ])art of the cyst- 
cavity, while the epithelial odontome may bo 
seen to be multiloc.ular. Dental cysts and 
odontomes connected with tlie low(‘r molar 
teeth often involve the asccn<ling ramus of the 
mandible. 

2. TjIK SaLTVAUY (iLANDS 

Salivary calculi are most common in the 
subimixillary gland and its duct, and in the 
latter situation can he* be*st shown by means 
of a large dental iilm ]>laced in the floor of the 
mouth. Salivary calculi show a somewhat un- 
e-vcii opacity, the outl’ ic of which is irregular 
if the calculus has been formed in the gland, 
hut oval and regular if the dmt is the site of 
formation. 

.‘i. The Pjiakvxx and (Esoi»ua(jus 

Apart from the detection of opaepie foreign 
hodi(*s in the ])harynx or a*so])hagus, the X-ruy 
investigation of these structnn'S is carried out 
by observing on the scree*n the passage of an 
ojwquc substance swallowed by the ])atient. 
Emulsions of pure barium sulphate or bismuth 
carbonate are commonly employed. It is of 
importance; that the passage both of the fluid 
emulsion and of a se*mi-solid bolus should be 
observed ; for the latter purpose small pieces 
of bread soaked in the emulsion serve 
admirably. 

Tlie pharynx and the cervical jiortion of the 
cjDsophagus are best examined w’ith the patient 
erect in the lateral position, while the thoracic 
portion of the oesophagus is best seen with the 
patient erect in the right lateral oblique posi- 
tion, except in the lower two or three inches 
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of its course, for which the left lateral oblique 
position is more advantageous. 

In a normal subject, fluid is seen to pass 
very rapidly through the pharynx and cbso- 
phagus as far as the cardiac orifice of the 
stomach, above which the fluid can be seen 
to collect for a few seconds. The cardiac 
sphincter normally relaxes immediately the 
first portion of the fluid reaches it, and the 
short delay noted is due to the narrow lumen 
of the cardiac orifice as compared with that 
of the cesophagus. 

When a semi-solid bolus is swallowed, the 
passage through the oesophagus is slower, peri- 
stalsis of the msophagus is observed, the bolus 
is elongated, and a hesitation in the downward 
progress is frequently observed at the level of 
the aortic arch. 

Pharyngeal or oesophageal obstruction 

from any cause produces a marked delay in the 
passage; of the semi-solid bolus, and, if the 
obstruction is considerable, in the passage of 
the liquid also. If the obstruction affects the 
pharynx or upper end of the oesophagus, vio- 
lent efforts at deglutition arc observed, and the 
bolus is frequently ejected. Obstruction in the 
middle and lower portions of the oesophagus is 
generally associate with vigorous peristalsis, 
and also reverse peristalsis, of the gullet above 
the blockage ; there is sometimes marked 
oeso])hageal dilatation, below which a thin 
irregular stream of opaque material may be 
observed passing through the constriction. 
(PLATifl 45, Fig. 5.) 

Pharyngeal and oesophageal obstruction may 
result from intrinsic lesions (e.g. fibrous stric- 
ture, neoplasm, etc.), or from pressure on the 
outer suHace of the tube (e.g. aneurysm, re- 
tropharyngeal and dorsal abscesses, masses of 
enlarged glands in the posterior mediastinum, 
etc.). The first of these groups is usually as- 
sociated with some degree of muscular spasm ; 
while at the lower end of the oesophagus a 
purely spasmodic obstruction is sometimes met 
with — msophagectasia— the causation of which 
is unknown. 

The precise nature of the lesion causing 
pharyngeal or oesophageal obstruction cannot 
be stated from X-ray examination, but in- 
trinsic strictures can generally be differentiated 
from obstruction due to external pressure, by 
the demonstration in the latter instance of 
the primary morbid condition (.e.g. aneurysm, 
spinal caries, etc.). CEsopbagectasia can only 
be diagnosed from organic obstruction by re- 
peated eicaminations, during one of which 


total relaxation of the spasm may be observed. 
The obstruction in this condition is situated 
immediately above the cardiac orifice of the 
stomach. (Plate 45, Fig. 6.) 

Obstruction at the cardiac orifice of the 
stomach may closely simulate cBSophagcal 
stricture, but in this connexion it is of im- 
portance to remember that the cardia lies 
opposite the eleventh dorsal vertebra, and that 
the lower end of the oesophagus is therefore 
overshadowed by the diaphragm for a con- 
siderable extent in the right lateral oblique 
])osition of the patient. This overshadowing 
is not seen in the left oblique position. 

Pharyngeal pouches or diverticula arise 
at the junction of the pharynx with the oeso- 
phagus, and when large and distended with 
food may cause obstruction by pressure on the 
gullet. They may fill with opaque material, 
and then present a persistent pear-shaped 
shadow lying to one side of or behind the upper 
end of the oesophagus. 

4. The Stomach 

The gastro-intestinal tract is investigated 
by means of the ojxique meal, and, in the case 
of the large bowel, the opaque enema also. 
The essential points as regards the technique 
of the opaque meal are : 

(1) That the meal should be palatable. 

(2) That it should replace one of the 
meals usuaUy taken (preferably 
breakfast). 

(3) That no aperient should have been 
taken for twenty-four hours prior 
to the examination. 

The quantity of the opaque salt, and the 
choice of the salt used, are of little importance 
provided that the operator is thoroughly 
familiar with the X-ray aj)pearances in the 
particular circumstances which he imposes. 

The following description, except where 
otherwise stated, applies to a meal composed 
of 2 pint of milk, 1 oz. of bread, and sugar 
to taste, to which has been added 2 oz. of 
bismuth carbonate. 

Filling of the stomach , — This should be ob- 
served on the screen with the patient in the 
upright position. A small quantity of the meal 
at first collects below the magetMase (the bubble 
of gas in the fundus of the stomach), and then 
gradually canaliculizes the stomach as far as 
the pylorus. If the stomach already contains 
fluid the opaque meal is seen to sink through 
this at several places, and in this case also the 
magenblase presents a straight lower margin 
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Impacted lower wisdom Fig. 5. — Gisophageal stricture. Fig. 6. — (Esophagcctasia. 

tooth. 

Pl4TK *45. 





Fig. 4, — Atonic stomach. Fig. 5.— Penetrating ulcer on lesser Fig. 6.— Carcinoma of stomach (gnstro- 

curvature of stomach. jejunostomy has been performed). 
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instead of being nearly spherical as in the 
empty stomach. 

*^en the meal has all been taken the 
stomach should be examined with reference to 
shape, position, tonicity, motility, and opening 
of the pylorus. 

(1) Shape.-— Two types of normal stomach 
can be recognized, the vertical and the hori- 
zontal type. The verticdl type of stomach is 
shaped like the letter J. The long limb of 
the J is cylindrical in form, while the short 
limb narrows gradually to the pyloric sphincter, 
at which jwint the stomach has a blunt, 
lounded outline. 

The horizontal type of stomach differs from 
the above description in resembling a cow's 
horn in shape ratlier than the letter J. 

The stomach may be deformed as a result 
of spasm of a group of muscular fibres. The 
most common site for this spasm is in the 
more vertical portion of the viscus, where it 
produces the well-known spasmodic hour-glass 
constriction. Spasmodic deformity may be 
purely functional ; or associated with lesions 
of other organs, such as phthisis, chlorosis, 
etc. ; or the spasm may be excited by some 
gross intrinsic lesion of the stomach, such as 
ulceration. Spasmodic hour-glass constriction 
ahvays deforms the gieater curvature moie 
than the lesser (Plate 46, Fig. 5). 

Dcforniitie.s of the stomach may also arise 
from contraction of scar tissue (organic hour- 
glass constrict'ion), from projection into tlic 
lumen of growths of the stomach-wall, and from 
prcs'«ure of adhesions and tumours external to 
the stomach. (Plate 46, Fig. 2 ) 

(2) Position. — The normal stomach lies much 
lowTr in the abdomen, and more nearly ver- 
tical, than anatomists have su 2 )posed. The 
organ slop(»s downwards and forwards from the 
cardia at an angle of about 40^^ wnth iJie ver- 
tical ; the lowest point on the greater curva- 
ture of tlie empty stomacji lies at the level 
of the umbilicus, or very little higher. AVlien 
the organ is full the greater curvature com- 
monly reaches a 2 )oiiit li-2^ in. below the 
umbilicus. If the latter figure is exceeded 
some degree of ptosis is i)resent (Plate 46, 
Fig. 3). 

(3) Tonicity. — The tonicity of the stomach is 
normally responsible for supjiorting a large 
quantity of the contained meal in the form of 
a vertical cylinder (orthotonic stornachf Plate 46, 
Fig. 1). Should the tonicity be defective, the 
meal tends to accumulate in the lowest part 
of the organ. Mild degrees of this defect are 
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described as hypotoniis, severe degrees as atonia 
(Plate 46, Fig. 4). If the tonicity is greater 
than nornml (hypertonus), the lower part of the 
stomach is drawn up, so that the greater 
curvature conies to lie at a much higher level, 
as compared with the pylorus, than is the case 
in the ortho tonic stomach. 

(4) Motility. — The motility of the stomach 
takes the form of a peristaltic wave, starting 
just above the middle of the greater curvature. 
It is seen as an indentation of the greater curve, 
with a corresponding smaller indentation of 
the lesser curve at a 2 )oiiit oiqwsite. The {)eri- 
staltic wave passes down towards the |)vloru8, 
becoming deeper as it progresses, until finally, 
at a i)oiut 1-1 J in. from the ])yloriis, the in- 
dentations on the greater and lesser curves 
practically meet, cutting off the i»yloric antrum 
from the remainder of the viscus. The wave 
glasses right dowui to the j)ylorus, where it 
gradually disa^ipears. Peristalsis is normally 
visible as soon as tlic meal enters the stomach, 
and continues until the organ is cuqiiy. Each 
wave should take 15 20 sei*onds to com 2 )lete 
its course down the organ, and the succeeding 
wave should be visible by the time the first has 
dLsap])eared. (Plate 46, Fig. \) 

In hypomotility the indtuitiitions of the gas- 
tric outline are more shallow, start at a lower 
level, proceed more slowly, and succeed each 
other at longer intervals. They may disapi)ear 
entirely before reaching the pylorus. 

In hypemiotility the indentations are seen at 
an unusually high level, arc very dc(*p, and i»ro- 
gress rapidly ; while three, four, or even more 
distinct j)cii8taltic weaves mav be jircsent at 
the satiie time. 

(5) Opening of the pylorus. — The time whic.h 
(4a2).ses between tlie taking of the meal and the 
first ojMJiiiiig of the pylorus diqionds, in a nor- 
mal subject, on the consistency of the food in 
the jiyloric antrum. When the meal specified 
above is given, the pylorus should o 2 )en in from 
five to ten minutes, j/ho latter being the maxi- 
miiiiL time in normal 2 >(^rsons. (If an 02 )aquc 
drink is giver., this starts to leave the stomach 
immediately.) The relaxation of the pyloric 
sphincter occurs when a 2^'5ri.staltic wave has 
apx^roached to within J-1 in. of it. A very 
thin stream of oxiaquc chyme is seen to jiass 
through the 2 )yloric canal, and this immediately 
sxrrcads out in the duodenum to form the 
“ duodenal cap (sec p. 558). The entrance of 
the chyme into the duodenum is quickly fol 
lowed by closure of the pylorus ([iyloric re- 
flex). Once the jrylorus begun to open, it 
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continues to do so at fairly regular intervals 
until the stomach is empty, but not necessarily 
in response to every peristaltic wave. 

Incompetence of the pylorus is sometimes 
seen when the pyloric region of the stomach 
is infiltrated with malignant growth. 

Pyloric stenosis may be spasmodic or organic, 
or the two conditions may be combined. The 
radiographic diagnosis of organic pyloric sten- 
osis depends upon the recognition of persistent 
failure of the normal sphinctcric relaxation, 
often combined with some deformity of the 
pyloric end of the stomach. In recent cases 
the stomach is ortho- or hyper-tonic, and the 
motility is exaggerated, in spite of which 
there is more or less delay in the emptying 
of the organ. Wide, purposeless movements are 
frequently observed in the pyloric antrum, 
and a characteristic dilatation of the antrum 
towards the right (prognathous antrum) often 
occurs. 

Later, the stomach becomes atonic, and the 
motility defective or even absent for long 
periods, and retention of the meal may be 
greatly prolonged. 

Spasm of the pylorus may be purely func- 
tional, or result from hyperchlorhydria, pyloric 
ulcer, or delay in the passage of the meal 
through any part of the small gut. 

Emplying4ime of the stomach . — The average 
time in which the meal should have left the 
stomach is four hours. Undue rapidity of 
emptying is occasionally seen in duodenal 
ulcer, or may be })urcly functional. Delay in 
emptying may result from defect in any of the 
five functions discussed above. 

Gastric ulcer. — The X-ray diagnosis may 
be direct or indirect. Direct diagnosis depends 
on observation of the filling of the crater of 
the ulcer with the opaque meal. This produces 
a localized projection from the stomach out- 
line ; very occasionally a small bubble of gas 
is seen in the "deepest part of the ulcer above 
that part filled by the meal. (Plate 46, Fig. 5.) 
Direct diagnosis of an ulcer can be made with 
absolute certainty, but it is ini|)ossible to state 
whether the ulcer is benign or malignant. 

Indirect diagnosis of gastric ulcer radio- 
graphically rests upon a combination of several 
of the following phenomena 

(1) Delay in emptying of the stomach. 

(2) Local deformities due to spasmodic or 
cicatricial contraction, or adhesion to other 
structures. 

(3) Persistent defect of “ jump-gap ” in the 
peristaltic wave at one spot. 


Indirect diagnosis can rarely be more than 
tentative. 

Of the deformities which may result from 
ulcer, the most striking is the hour-glass con- 
striction (described almve). Spasmodic hour- 
glass consifidion may, however, be present in 
very many conditions besides gastric ulcer, and 
an attempt must therefore be made to differ- 
entiate this variety from the constriction which 
is, at any rate in part, organic. The only 
certain means of ascertaining the spasmodic 
nature of the deformity is to obtain complete 
relaxation of the spasm. 

This may occur spontaneously, or may be 
induced by — 

(1) Massage of the abdomen. 

(2) Administration of sodium bicarbonate. 

(3) Administration of atropine. (This, to be 
effectual, must be pushed to the limits of 
tolerance.) 

Carcinoma of the stomach. — ^An early 
carcinomatous ulcer cannot be differentiated 
by X-ray examination from simple ulcera- 
tion. When carcinomatous infiltration of the 
stomach-wall has occurred to any considerable 
extent, however, the X-ray appearances are 
generally typical, and consist of marked de- 
fects in the outline of the organ, with absence 
of movement in the affected portion (Plate 
46, Fig. 6). This filling-defect ” is best seen 
when the body of the stomach is involved; 
carcinoma of the pylorus generally presents the 
features of an early pyloric stenosis, but occa- 
sionally the pyloric spMncter is incompetent. 

The form of scirrhus carcinoma which causes 
the leather-bottle stomach produces very char- 
acteristic evidence: the stomach appears ex- 
tremely irregular and constricted tl^oughout 
its entire extent ; it is absolutely inert, and 
the meal passes with great rapidity into the 
duodenum, as a consequence of the incom- 
petence of the pylorus. 

5. The Small Intestine 

The chyme which enters the duodenum at 
each relaxation of the pyloric sphincter spreads 
out in the first |-} in. of the gut and produces 
a dense regular shadow known as the duo- 
denal cax>.” This shadow is generally cone- 
Bha![)ed, the base of the cone resting upon the 
fiat duodenal face of the pyloric splwcter, and 
commonly persists unaltered for an appreciable 
time. The chyme forming it is then passed 
through the remainder of the duodenum in a 
much more finely divided form, and with some 
rapidity. It is commonly arrested temporarily 
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at two points — (1) just below the entry of the 
common bile-duct into the gut, and (2) half- 
way along the transverse part of the duodenum. 
Transitory retrograde movement of the chyme 
is observ^ to originate from both these points. 
Delay in the passage of the chyme at the duo- 
deno-jejunal flexure does not occur except us 
a result of gross obstruction. 

Elongation and dilatation of the first part 
of the duodenum is observed in gattroptosis ; 
otherwise dilatation of the duodenum is only 
seen in the presence of obstruction to its lumen, 
e.g. pressure of adhesions or of an enlarged 
pancreas. 

Duodenal ulcer occurring in the first part 
produces persistent deformity of the duodenal 
cap. The crater of the uic.er is sometimes 
filled, but the deformity is usually in the nature 
of a defect (filling-defect) in the outline of the 
cap. (Plate 47, Fig. 1.) This is combined with 
gastric hypertonus, exaggerated peristalsis, and 
free opening of the pylorus when the meal is 
first taken. These latter phenomena rarely per- 
sist, and complete emptying of the stomach is 
generally delayed ; in a certain proportion of 
cases of duodenal ulcer, however, the entire 
meal leaves the stomach with great rapidity, 
even in half an hour or less. Chronic ulcera- 
tion in this situation not infrequently results 
in some degree of pyloric stenosis. 

Ulceration of the duodenum beyond the 
first part is very rare ; the crater of the 
ulcer can sometimes be seen filled with oi)aque 
chyme. 

Jejunum and ileum . — Owing to the state 
of fine division of the chyme in the jejunum 
and upper two-thirds of the ileum, these por- 
tions of the gut can only be satisfactorily 
studied when large quantities of the opaque 
salt have been given. At least two forms of 
intestinal contraction will then be seen— (1) peri- 
staltic waves which aflect short segments of the 
gut, and pass the contents rapidly along for 
two or three inches or more, before subsiding, 
and (2) narrow, stationary segmental constric- 
tions, vrhich divide the contents of the affected 
length of gut. Segmental constriction is often 
combined with localized antiperistalsis. 

The lower third of the ileum, when filled, 
can always be seen, owing to the greater con- 
centration of the unabsorbable opaque salt in 
that part of the gut. The intestinal move- 
ments arc similar to those in the more proximal 
portions of the small gut, but are generally 
much less active ; if, however, the patient is 
observed while taking food from four to five 


hours after the opaque meal, it will be seen that 
entry of food into the stomach produces active 
peristalsis in the lower ileum, relaxation of the 
ileal sphincter (which probably consists of a 
specialized band of circular muscle-fibres in 
the terminal inch of the ileum, providing, by 
means of tonic contraction, the true sphincter 
between the large and small gut), and resultant 
rapid entry of chyme into the coccum. This 
phenomenon is known as the “ gastro-ileal 
reflex.” 

The time normally occupied in passage 
through the jejunum and ileum is about three 
hours. A further J-1 hour usually elai>scs 
after the arrival of the first portion of the 
chyme in the low'or end of the ileum before 
any relaxation of the ileal sphincter ix*rmita 
of entry into the caHUim. Hence it is obvious 
that oi)aque material will be j)n»sent in the 
lower ileum for at least four hours after the 
stoma(‘h is empty. Food or drink taken 
before the opacpie meal has completely left 
the stomach will mix 1o some extent with 
the remaining opacpie salt, and so produce an 
apparent delay in the. passage of the opa<pio 
meal through the small gut. The failure to 
recognize this fact is responsible for many 
fallacious diagnoses of “ ileal delay.” The 
most reliable (‘vidence of true ihial delay is 
provided by observation •)f the time of entry 
of the first portion of the opaque meal into the 
caecum. If the caecum contains no o))a(pio 
material at the fifth hour (or later), ileal delay 
can safely be rccorde,d, always provided that 
the passage through the stomach and jejunum 
has taken place normally. True ileal delay 
may be ])urely functional, or may result from 
delay in the proximal portion of the large gut, 
from inflammatory lesions of any of the ab- 
dominal organs (especially those in the pelvis) 
or from gross obstruction (e.g. adhesions), [leal 
delay may produc/e gastric delay by causing 
spasm of the pylorus, thus increasing the dilli- 
culty of diagnosis. 

G. Tub Laruk Intestine 
(1) Position.— The position of the large gut 
is seen to vary greatly in apparently normal 
subjects, and in the same subject with changes 
of posture. In the ujiright j)osition it may be 
stated that the caecum should be contained 
almost entirely in the iliac fossa, that the 
hepatic flexure should lie at least in. above 
the iliac crest, and that the sphuiic flexure 
should be 3 6 in. higher. The transverse colon 
normally descends 3 5 in. lielow the umbilicus. 
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Ptosis of the large gut, as judged by these 
standards, is exceedingly common, and is fre- 
quently unaccompanied by any symptoms. 
Ptosis is frequently associated with dday in the 
passage of the contents through the distal por- 
tion of the ^t ; the ptosis appears, however, to 
have little if any influence in producing this 
delay, and probably merely forms one mani- 
festation of general muscular atony, of which 
the intestinal delay forms another manifestation. 
(l^TE 47, Fig. 2.) 

(2) Movements of the large gut. — The contents 
of the large gut are not propelled onwards by 
a peristaltic wave, but by occasional simulta- 
neous contractions of the circular muscle-fibres 
over a considerable length of gut. The move- 
ment of the contents thus produced is known 
as “ mass - movement.” These contractions 
are of short duration, and may occur only 
two or three times in twenty-four hours. 
They are nearly always brought about by 
the entry of food into the stomach (gastro- 
colic reflex). 

Jn the normal subject the rectum never 
forms a reservoir for the faeces ; the entry 
of faecal nmterial into this portion of the 
gut immediately produces a desire for de- 
fecation. 

(3) Rate of passage. — The rate of passage of 
the contents through the large bowel presents 
many anomalies in different normal persons, 
and in the same ])orson at different times ; it 
must be remembered that this part of the ali- 
mentary tract contains, during all or part of 
the examination, the residue not only of the 
ojia(jue meal, but also of food taken before and 
alter the oi3aque meal. It is, in consequence, 
exceedingly difficult to draw any reliable de- 
ductions from variations in the rate of passage 
through this portion of the gut. 

Provided that the bowels act daily before 
and during the examination, the. figures that 
follow will give some general indication of the 
period at wliich tin' various poi'tions of the gut 
should be filled. It can, moreover, be stated 
tliat delay in the proximal portions of the 
large gut is exceedingly rare in the absence of 
organic obstruction. The times given refer to 
the point reached by the most distal portion of 
the opaque material. No importance can be 
attached to the position of the remainder, owing 
to the nature of the large-gut contractions {see 
above), and the inevitable mixing, in the 
caecum and ascending colon, v>ith the residue 
of meals taken before and after the opaque 
meal. 


(1) The caecum should start to fill in 

hours. 

(2) The hepatic flexure should be reached 

in 6-^ hours. 

(3) Most of the transverse colon should 

be filled in 10-18 hours. 

(4) The pelvic colon should contain some 

of the opaque material at the end 

of 24 hours. 

If the bowels continue to act daily, the whole 
of the opaque residue will often be evacuated 
in 72 hours or less, but wide variations occur 
in perfectly normal subjects. 

Constipation. — Constipation occurring apart 
from an organic obstruction may be due (1) to 
delay in the colon, caused either by atony or 
by spasm of the bowel musculature, (2) to in- 
efficient defecation-dyschezia (Hurst). In the 
latter type no delay is seen in tlie passage 
througli the colon, but the rectum contains 
fecal material after defalcation. 

Organic obstruction of the large gut. 
- This can only be recognized wlien very pro- 
longed delay occurs at one i)omt, and persists 
in spite of one or more, actions of the bowels. 
Ill these circumstances confirmatory evidence 
sliould be obtained by administration of an 
opaque enema [see p. 561). The nature of the 
(»bstru(jtion cannot generally be stated from 
X-ray examination. 

It cannot be too strongly emphasized that 
minor variations in the rate of passage of the 
contents of the large gut are of no diagnostic 
significance whatsoever. 

The vermiform appendix. — Special technique 
is required to demonstrate tliis organ. A dose 
of castor oil sliould bo administered twenty- 
four hours before the examination, and the 
meal consist of an emulsion of barium in butter- 
milk or water. The appendix is usually found 
to be filhsd at the eighth or the twenty- 
fourth hour after this meal. If no view has 
been obtained by the twenty-f()m*th hour, an 
aperient sliould be given and the* meal re[)eated. 
By following this technique the appendix can 
be seen in practically every case when normal, 
and in a very large proportion of cases when 
abnormal. The mobility of the appendix, 
iiTegularities of lumen, the presence of con- 
cretions, and localized tender points, etc., can 
readily be demonstrated. This is the direct 
meth^. (Plate 47, Figs. 3, 4.) If observa- 
tion of the appendix cannot be obtained in this 
way, the indirect method should be adopted. 
For this purpose the usual meal of bread and 
milk with the opaque salt is giv^en, and the 
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patient takes ins meals at the ordinary inter- 
vals throughout the day. Chronic inflammatory 
changes in the appendix can then be inferred 
from observation of the following phenomena : 

1. Marked ileal delay persisting up to the 
eighth hour after the opaque meal. 

2. Localized tenderness over the ileo-caecal 
junction (this can only be recognized by palpa- 
tion under the fluorescent screen, owing to the 
wide variations in the position of the caecum). 

3. If extensive adhesions have formed, the 
terminal ileum and the caecum may be found 
to possess greatly diminished mobility. 

Diverticulitis. — In this condition the diver- 
ticula may be seen filled with the o|)aque 
material. The diagnosis can only be definite 
if the supposed diverticula are still visible after 
the remainder of the opaque material has been 
evacuated. Confirmation may sometimes be 
obtained from the administration of an opaque 
enema. 

The opaque enema. — This is administered 
after the large gut has been emptied as far as 
possible by means of purgatives and enemata. 
Opaque salt 6-8 oz. is suspended in 2 pints of 
warm water, to whi(;h a small quantity of 
methylated a^nrit may be added with advan- 
tage. Tliis is introduced slowly through a 
rectal tube with funnel under direct fluoro- 
scopic observation. In favourable circum- 
stances the enema should fill the whole of the 
large gut, and should reach the cajcum in about 
three minutes. 

Dilatation, stenosis, and diverticula may 

be demonstrated by the enema, but too much 
importance should not be atta<*hed to a])]»areiit 
obstruction as shown by this means, unless the 
appearances are confirmatory of those noted 
in the jiassag^ of the opaque meal. In some 
normal individuals the large gut cannot be 
completely filled by the enema. On the other 
hand, complete rapid filling of tin; bowel is 
valuable evidence of the absence of any organic 
obstruction. 

The liver and biliary passages.— Active 
inflammatory lesions in and around the liver 
(e.g. liver abscess, sub phrenic abscess) jiroduce 
diminution or complete arrest of diajdiragmatic 
movement on the right side. The diaphragm 
may also be displaced upwards or dedormed. 

Enlargement downwards of the liver can be 
recognized in all but very obese subjects, in 
whom the lower margin of the organ may be 
indistinguishable. 

Biliary calculi. — These can be demon- 
strated in a small proportion of cases. In the 
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gall-bladder the calculi generally produce a 
typical appearance if seen at all (Platk 47, 
Fig. 5), the margins of the calculi being much 
more opaque than the central portions. Cal- 
culi in the cystic, and common bile-duets are 
often found to produce a much more homo- 
geneous opacity, which may closely simulate 
that of a renal calculus. The diflereutial 
diagnosis in such cases depends entirely on the 
position of the o])acity in relation to the bones, 
the view being secured in the fixed position. 

VI. THE URINARY SYSTEM 
In no branch of radiogra])hy is correct 
technique of such vital importance as in the 
examination of the urinary tract. The patient 
must be prej>arcd thoroughly by Jiieaus of laxa- 
tives c*ombined with restriction of diet for two 
days before the examination. Vigorous purga- 
tives, however, are to be avoided. On the day 
of the examination the patient should abstain 
from food till after the visit to the radio- 
grapher. PliATK 47, Fig. 6, shows a calculus 
ivhich re))eated examination failed to demon- 
strate until the ])atient was admitted to hos- 
pital and thoroughly prepared. The routine 
investigation of the urinary tract should always 
include both kidneys, tlu* ureters, and the 
bladder, and this can be accomj>lished by means 
of two radiograms taken from below the couch. 
For examination of the upj>er part of the tract 
the patient is placed in +bc ]>rone ]»osition with 
a pad of cotton-wool in the .q igastrium, and 
the tube is centred over the second lumbar 
s]>inous ])roccss ; if a 10-iri. by 1 2-in. ]»lat<* is 
used, Imth kidneys and the upper part of both 
ureters can be included in the view. 

To deal with th<* lower ]>art of Iln‘. tract, 
which is nearer to the anterior than the pos- 
terior part of the body, Ihe patient is jilaced 
in the suj)ine position, and tlie luhe is e(*ntred 
over the middh*. of tin* symjdiysis pubis. This 
view includes the lower ureters, the bladder, 
and the jirostatio areas. Since Ihe kidneys 
move with respiratiem, the upper view is taken 
wiHi the breath held in full inspiration. The 
lower part of the urinary tract is not influenced 
by the respiratory movements, but cofnpression 
is advisable to ovcr(‘ome the movement of the 
abdominal wall, which would otherwise be 
coiiiinunicated to the jJatc. Th« view of tiio 
upiH>r imrt of the tract, to be witwfactory and 
eflicient, aliould allow-- 

1. The margina of the iisoaa inuaclea, 

2. Clear definitioh of the lumbar vertebra) 
and their tranaverse jiroceases. 
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3. The 11th and 12th ribs. 

4. The outlines of the kidneys. 

5. The posterior part of the iliac crests. 

If the technique described above is observed, 
the positions of the pelves of the kidneys and 
of the ureters are as shown in Pl^lte 48, 
Fig. 1. Opacities are commonly seen in views 
of the abdomen and pelvis, which can only bo 
differentiated from those due to urinary cal- 
culi by consideration of their position in rela- 
tion to the bones of the parts. The position 
of the urinary tract must therefore be a 
matter of certain knowledge, and not merely 
of conjecture. 

Urinary calculi. — ^With the exception of 
the pure uric-acid calculus, which for practical 
jmrposcs may be considered as translucent to 
X-radiation, all urinary calculi produce a recog- 
nizable opacity in 3, radiogram of good quality. 
The density of the opacity varies within very 
wide limits, according to the composition and 
bulk of the concretion and the obesity of the 
patient. The opacity is generally of .uniform 
density throughout its extent ; sometimes tlie 
density is greatest at the centre of the shadow 
and fades off towards the margins, but this 
variation is gra<lual and regular. Occasion- 
ally large vesical calculi j)roduce definitely 
laminated shadows. 

No definite rules can be laid down for the 
shape of minary (calculi, but certain forms are 
very common and characteristic, e.g. triangular, 
dumbbell-shaped, and branched shadows in the 
region of the renal pelvis (Plate 48, Figs. 2, 
3) ; rounded and fusiform opacities in the line 
of the ureter (Plate 48, Figs. 4, 5) ; round 
and oval opacities in the bladder area. The 
position of the opacity in relation to that 
occupied by tlie urinary organs is of prime 
importance in this connexion, but the possi- 
bility of anatomical abnormalities must not 
be forgotten (e.g. double ureter, double renal 
pelvis). Ill cases of difficulty, the passage of 
an opaque ureteric catheter, or the injection 
of an opaque salt into the renal pelvis, may 
afford valuable assistam e. (Plate 47, Fig. 5.) 

Differential diagaptis.— The opacities of 
urinary calculi must be differentiated from 
tho.se of — 

(1) Caseous material in the kidney. 

(2) Intestinal contents. 

(3) Calcareous abdominal glands. 

(4) Biliary and jiancreatic calculi. 

(5) Calcified concretions in the vermiform 

appendix. 

(6) Phleboliths. 


(1) Caseous material in the kidney produces 
an ill-defined diffuse opacity, which generally 
shows irregular variations in density. 

(2) Intestinal contents must be eliminated in 
cases of doubt by further preparation of the 
patient and re-examination. 

(3) Calcareous abdominal ^nds may closely 

simulate urinary calculi. Calcareous abdo- 
minal glands are, however, (a) generally mul- 
tiple ; (b) often mobile, so that a second 

examination may show that the suspected 
opacity no longer lies in the region of the 
urinary organs. Further, the opacity of cal- 
careous glands is usually very irregular in 
outline and density, and often definitely punc- 
tate. The external iliac glands are frequently 
calcified, but the opacities produced by these 
lie external to the line of the ureter. 

(4) The diagnosis of biliary calculi has been 
discussed above. Pancreatic calculi are rarely 
seen ; they lie internal to the i)elves . of the 
kidneys. 

(5) Calcified appendicular concretions are 
usually fusiform, but the long axis of the con- 
cretion rarely lies in the line of the ureter. 
The presence of calcified ileo-colic glands 
may give assistance in pointing to the aj)pen- 
dicular nature of the lesion. 

(6) Phleboliths are found occasionally in the 
prostatic5 and vesical veins. They are very 
small, often multi])le, and some of the opacities 
will generally lie outside the area occupied by 
the urinary organs. 

In conclusion, it may be stated that clinical 
confirmation should be sought for in all cases 
where an opacity suggestive of urinary calculus 
is present. 

Urethral and proitatic calculi. — Cal- 
culi in the prostatic portion of the urethra 
produce opacities which lie in the mid-line 
opposite the symphysis pubis. 

Frostatic calculi are usually multiple ; they 
arc seen lying just above or overshadowed by 
the bodies of the pubic bones. 

Tuberculosis of the kidney. — This con- 
dition cannot be diagnosed with certainty by 
X-ray examination. It may, however, be sug- 
gested if one or both kidneys are seen to be 
greatly enlarged in the absence of calculus, 
and e8j>ecially if opacities indicative of calcified 
caseous material are present. 

Vesical diverticula are readily demon- 
strated after injection of the bladder with an 
emubion of barium sulphate (Plate 48, Fig. 6). 

W. Ironside Bruce. 

J. Magnus Redding. 
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Fi«. 4— Chronic inflnmmntinn of appendix. Fig. 5.— Normal pyelogiam ; a biliary calculus Fig. 6.— Oxalate calculus in kidney. 

lies external to the renal pelvis. 



Ureteric calculus. Fig. 5. — Calculi in lower part of both ureters. Fig. 6. — Vesical diverticula. 
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X.RAY8, THERAPEUTIO USES OF. 

— ^The X-rays have been found of value in 
the treatment of a large number of patholo- 
gical conditions, the chief of which may be 
grouped thus : — 

1. Various diseases of the skin and its 

appendages, and pruritus. 

2. Superficial and deep-seated malignant 

growths, and the pain and ulceration 

associated with them. 

3. Certain disorders of the spleen, 

thyroid, and lymphatic glands. 

4. Some affections of the genital organs. 

It is not necessary to specify every disease 

which has received benefit from X-ray treat- 
ment, nor is it always possible to state exactly 
to what particular action or variety of the rays 
the result is due. It is probable that there is 
a definite effect upon the circulating blood, 
and that hard rays have a greater therapeutic 
effect than soft rays. Speaking generally, the 
properties they possess arc made use of for 
the following purposes : — 

1. Ejnlaiion, — In ringworm and favus of the 
scalp, ringworm and staphylococcic sycosis of 
the beard, and hypertrichosis. (On account of 
the danger of telangiectasis and atrophy of the 
skin after X-ray treatment for hypertrichosis, 
electrolysis is the method of choice.) 

2. Inhibitory and cUrophic action on ylandular 
tissues, e.g. sweat- and sebaceous glands in 
hyperidrosis, acne, etc., thyroid and lymphatic 
glands and spleen in Oraves’s disease, lymph- 
adenoma, leuksDinia, etc. 

3. Anossthetic and analgesic action, — In local- 
ized pruritus and pain, e.g. pruritus ani, neuritis. 

4. Depression of activity and destruction of 
newly fonned and actively growimj cells.— In 
rodent ulcer, carcinoma, sarcoma, mycosis 
fungoides, and possibly for the same reason 
in psoriasis, eczema, etc. 

5. Stimulation of growth of healthy tissues and 

removal of inflammatory In lupus 

vulgaris, lichenification, leucoplakia, chronic 
ulcers, fissures, sinuses, etc. 

6. Resolvent or atrophic action on horny, 
fibrous, and other growths , — In fibro-myoma of 
the uterus, prostatic hyi)ertrophy, cheloid, cal- 
losities, warts, etc. 

Superficial diseases. — It will be noticed 
that most of the affections mentioned above 
as suitable for or amenable to X-ray treatment 
are superficial, or directly accessible to the rays. 
Since these exert their maximum effect on the 
surface, and also possess a selective aflimty for 
epithelial cells, it is not surprising that their 


therapeutic action is turned to account in a 
large number of cutaneous diseases. Indeed, 
it might almost be said that nearly all chronic 
dermatoses derive benefit in greater or less 
measure from suitable doses of the rays. But 
success is conditioned not only by the super- 
ficial position and chronicity of the lesion : 
the type of cell, and pathological nature of 
the lesion, the extent and accessibility of the 
disease, the tendency of the complaint to 
relapse, the danger of rc|)eated large doses of 
the rays, the suitability of other methods, and 
other considerations must be taken into account 
before X-ray treatment is adopted. 

Deep»seated diieates. — ^The treatment of 
deep-seated disease presents a somewhat differ- 
ent problem on account of the difference in 
the technique and because the cases are often 
beyond the reach of surgery or are not amen- 
able to medical treatment. In treating growths 
or diseased organs lying beneath the skin, the 
skin itself must be protected so that the 
larger quantities of rays required shall not 
injure it in their passage. This is effected by 
intercepting the rays of shorter wave-lengtJi by 
means of a filter of aluminium or other material 
and allowing only the hanl gamma radiations 
to penetrate. Thin aluminium filters may also 
be employed in treating some skin diseas(»s m 
which there is much infiltration, e.g. lupus 
vulgaris. In some cases preparations of silver 
have been injected into tumours in order to 
intercept the rays and utilize tin secondary rays 
emitted from the metal particles. Using a filter 
of 3 mm. of alumiiiiiim and employing “ cross- 
fire" — i.e. radiating the tumour from several 
different directions hu that no area of skin is 
exposed more than onc^e at a sitting — ^massive 
doses may be administered to deep-seated 
malignant tumours, fibroids of the uterus, etc., 
with resulting diminution or complete dis- 
appearance of the growth. Operable malig- 
nant growths should be removed surgically, and 
X-ray treatment re.served for the relief of cases 
in which this is iiniwssible, particularly with 
the view of mitigating j)ain and lessening dis- 
charge. Trophylactic raying of the tissues 
after operation has been adopted by some 
operators, and a certain measure of success in 
the i)revention of recurrence has been claimed. 

Technique and dosage.- In general terms 
it may be said that small doses of X-rays 
stimulate and large dose.s depress the activity 
of the cells or cause their destruction. Jn order 
to administer the rays in suitable doses with- 
out injuring the skin, .some means of measuring 
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the quality and quantity of the rays is of the of barium, placed midway between the anti- 
first importance. The quality — i.e. whether the kathode of the tube and the skin, and which 
rays emitted by the tube are soft or hard — changes from a green to a standard brown tint 
can be estimate by means of an instrument after it has been exposed to the rays for a 
such as that of Benoist, consisting of va^ng certain time. The brown tint, “ teinte B/’ 
thicknesses of aluminium which, when placed represents the maximum dose which can be 
in front of the screen, gives the degree of administered with safety in one application 
penetration as compared with a central disc when no filter is used, and is also the dose re- 
of silver ; or by means of Bauer's Qualimeter, quired to produce epilation. An exposure of 
attached to the cathode of the tube. If the this strength may be repeated at intervals of 
tube is too hard the vacuum can be lowered three weeks or a month, and is a suitable dose 
by a regulating device. Owing to the unifor- for many skin diseases. Fractional doses can 
mity of its output and ease of regulation, the be measured by Sabouraud’s pastilles and Cor- 
Coolidge tube has found much favour both in bett’s tintometer, and may be administered at 
radiography and in therapeutic work. The shorter intervals. For the deeper structures 
quardity of rays emitted by the tube is mca- a filter may be used, and several pastille doses 
sured by an indicator such as that of Sabouraud may then be given at a sitting, according to 
and Noir6, whie.h consists of a small cardboard the thickness of the filter employed, 
disc or “ ” coated with platino-cyanide S. £. Dore. 


YAWS Framboesia, Boubas (Brazil), and therefore the disease is most widespread 

Coko (Fiji), Parangi (Ceylon), Dube (Gold in closely crowded native communities. 

Coast). — A contagious disease of hot countries Pathology. — There are no gross changes 

caused by the Spironenui pert^nue, and resem- peculiar to yaws, but in the microscopic 
bling syj)hi]is in many of its manifestations. pathology the absence of the endarteritis which 
Geographical distribution. — The disease occurs in syphilis is to be noted, 
has a wide distribution in the tropics, espe- Symptomatology. — The incubation period 
cially in West Africa, though it is found ap])ears to be two to three weeks in man ; ex- 
throughout the central part of that continent ; it may be as long as three 

it occurs in many of the West India Islands, months. The primary lesion appears as an 
in Ceylon, in Fiji, Samoa, and many other isolated j)apule, or it may be a bulla, which 
islands of the l^acific, also in Papua, Java, develoj^s a few days later into an ulcer with a 
Sumatra, and the Malay States. The exact raw base and undermined edges. Accompany- 
distribution in India and China is unknown, ing it are headaches, bone-pains, pyrexia, and 
In Fiji it would seim that e\ery child passes gastric disturbances — evidences of a systemic 
through an attack before reaching maturity, intoxication ; in children there may be diarrhoea. 
Owing to its great similarity to syphilis, and The primary lesion may be so small as to be 
the extent to which the two diseases overlap, overlooked, and great diflBlculty may be expe- 
it would aj)pear to be im 2 )ossiblc to give its rienced in distinguishing it from many cuta- 
cxact range at the day. Wherever neous lesions so common in the troi)ics. While 

yaws is widespread — as, for instance, in Fiji — always extragenital, it may be situated on any 
syphilis a 2 )l>ears to be unknown among the part of the legs or trunk, 
native tribes. The seoon&ry stage is characterized by 

Etiology. — The S'j^ronema dis- more pronounced symptoms of toxaemia and 

covered by Castellani in 1905, is a fine thread- a peculiar eruption, which breaks out after an 
like cork^rew organism consisting generally interval of a few weeks up to three months 
of 8-12 convolutions, but sometimes of as from the primary lesion. Typically, it consists 
many as 20; itm^sures up to 20 /i in length, of strawberry-coloured papillomata, though, as 
The method of infection is extragenital, by in syphilis, the eruption is pleomorphic ; some- 
direct contact through abrasion of the skin, times it appears as a roseola, at others as papules 
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or macules accompanied by desquamation re- 
sembling a squamous syphilide. This furfiira- 
ceous desquamation, when slight, may easily 
be overlooked; when pronounced, oval or 
circular rings appear surrounding areas of 
healthy skin. After a variable period, papules 
are seen in the furfuraccous patches, com- 
mencing around hair-follicles, and exuding a 
tenacious cheesy substance which can only be 


individual yaw may be no larger than a pea, 
or may attain the size of a half-crown. It is 
tipped with a yellowish -grey crust standing 
out f in. from the healthy skin. It becomes 
dark brown as if ingrained vrith dirt, even 
black in colour, though apjiearing light on a 
black skin, ow'ing to destruction of the pig- 
ment layer ; in white races it is coppery-red. 
When the crust is removed, bleeding granula- 



Fig. 109 .— Tihial periosteal nodes, ulcers, and deformity of phalange. (Munmn-linhr,) 


removed with difficulty. They occur in groups, 
a larger one ajjpearing to gives off a series of 
smaller satel li tes. Auto-inoculation is probably 
responsible for the symmetrical appearance of 
these lesions wherever the skin or mucous sur- 
faces come ill (jontact. Thus they are ])resent 
at the angles of the mouth, in the axilla, round 
the anal cleft, and between the thigh and the 
scrotum. In contradistinction to syphilis, they 
are rarely found on the true mucous surfaces, 
but often occur in clusters just inside the 
nostril. Several of these groups of yaw.s may 
coalesce so as to cover a large surface, as 
the entire cheek or the i>oj)liteal space. The 


tioii tissue remains, unless secondary infection 
causes pus-fornuition. The itching and irritji- 
tion may be very considerable. Siinuliane- 
ously w'ith the ai)pearance of the eruption, as 
in syj)liilis, a uniform synimetrical, painless 
enlargement of the lym|)liHti<^ glands may take 
place, and in the lymph aspirated from them 
s|jironeniata Jiave been demonstrated. ^ With 
this exudate Nicholls has suc;(;e<*ded in infect- 
ing rabbits by intratesticular injection, and 
Castelli by the intravenous route rej»roduced 
secondary lesions in these animals. Small yaws 
may form in and anmnd a nail, giving rise to a 
jmrticularly intractable onychia, ^\hen the 
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yaw8 develop on the sole of the foot, they 
give rise to widespread ulceration, attain a 
large size, and cause a considerable amount of 
pain. They begin as tumours beneath the epi- 
dermis, and, being under tension, are exquisitely 
tender; when the tough epidermis gives way 
they leave behind radiating cracks. 

After the secondary stage has lasted two or 
three months, absorption of the papillomata 
takes j)la(ie, gen(»Tally beginning in the oldest 
of the lesions and leaving the margins of the 
yaws still active, thus causing a ringworm-like 
ajipcarance. 

Tertiary stage. — The lesions ascribed to the 
tertiary period arc manifold. Generally speak- 
ing, they consist of extensive ulcerations 
occurring at tlie site of the secondary yaw. 
They may be of large size and may be situated 
on any ])art of the body, but are more usually 
found over the external malleolus and on the 
extensor aspect of the leg. They may persist 
for months or years, recurring from time to 
time as fresh outbreaks. 

Periosteal bone-pains, becoming more in- 
tense at night, es]»ecially in the long bones, are 
a ])ersistcnt and distressing sequela. They are 
jirobubly due to a rarefying osteitis, which is 
succeeded by acute ])eriostitis, periosteal nodes, 
and sttbre-Hhai)ed bending of tibifle and fore- 
arms. Ej)i))hysitis, deformity of the hands and 
slioi-tening of tlie digits, and a general diffuse 
])oriostcHl thickening, usually of the clavicle, 
have been noted. (Fig. 109.) 

llarcfying osteitis, when it attacks the long 
bones, may lend to spontaneous fracture and 
consequent malunion. A tertiary synovitis of 
the knee-joint, whicJi may produce complete 
disorganization, has been observed. 

Gumma-like lumj)s may form and eventually 
ulcerate in almost any i>art of the body, 
especially over the sternum and on the legs ; 
in the latter situation such extensive cica- 
trization may ensue as to lead to a chronic, 
lymph-stasis and an elephant oid state of the 
limb. 

In Fiji tertiary ulcerations of the lower li]) 
are frequently seen, loading eventually to macro- 
choilia. Finally, ulceration of the nasal septum, 
which proceeds to total destruction of the 
nose, may occur. This unsightly condition, 
which is regarded by some as being but a ter- 
tiary manifestation, is known as gangosa, and 
is very common in certain of the West Indies, 
Fiji, Papua, and British Guiana. The ulcera- 
tion may involve the palate and larynx. 

Yaws appears to be neither hereditary nor 


congenital, for a child bom of a yaw-stricken 
mother is healthy, and only contracts the 
disease through a breach of surface while 
suckling. Pregnant women stricken with yaws 
are likely to abort. 

Lately, in Fiji, Harper has seen general- 
paralytic cases, tobetics, and other paraple- 
gias which, after full investigation, can only 
be ascribed to this disease The Wassermann 
reaction in yaws is positive as in syphilis, and 
is most pronounced during the secondary 
eruption. 

Diagnosis. — ^Yawshas to be distinguished, 
especially in its later stages, from syphilis. 
This is by no means always an easy matter ; 
Hutchinson, indeed, believed the former to be 
merely a tro])ical variety of the latter. The 
differences between the two diseases have 
already been emphasized. 

There appears to be a reciprocal immunity 
between them. Monkeys inoculated with yaws 
possess a certain degree of immunity against 
syphilis. Botli diseases may, however, occur 
in the same individual. The ulceration of the 
nose and fac.c roughly resembles leprosy^ but 
the formation of anajsthctic spots and the dis- 
covery of the acid-fast bacillus in that disease 
should render the diagnosis a matter of no 
very great difficulty. Gangosa must be dis- 
tinguished from 9ias(h2}haryrtgeul leishmaniasis 
(“ bubas Braziliana ” or ‘‘ uta diseases which 
generally involve the soft palate, larynx, and 
nasal septum: this is easily done in practice 
by demonstration of the Leish man -Donovan 
body in the ulcerations. From nasal lupus it 
has to l)e differentiated by the slow progress, 
involvement of surrounding skin, and escape 
of bony tissue from de^atruction in this disease. 

The secondary furfuraceous rash has to be 
distinguished from the dermatomycoses, Tinea 
albigenn and T. circinata. Ulcerations of the 
leg may be mistaken for the common ulcus 
tropiemn or a skin blastomycosis. 

Prognosis. — Although the mortality di- 
rectly ascribable to yaws is not great, the 
disease causes considerable physical disability, 
especially in the tertiary stages. 

Treatment.— Salvarsan or, better still, nco- 
salvarsan, galyl, kharsivan, and arsonobillon, 
all exert a remarkably rapid curative effect. 
In Ceylon, injection of 3 to 5 c.c. standard 
solution of mercury or arsenious iodide has 
been followed by good results, but salvarsan 
acts more rapidly. The more urgent symp- 
toms yield much more readily than in S 3 rphilis, 
and relapses are uncommon. The salvarsan 
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compounds should be given by the intravenous 
route in doses of 0-6 grm. for three injections 
at intervals of a month. Strong believes in 
smaller doseS; 0*3 grm., rei>eated every fort- 
night. Doses smaller than in syphilis are 
sufficient; some believe that the majority of 
cases require one injection only. In native 
practice, or when large numbers have to be 
treated in routine fashion, these drugs may be 
given intramuscularly, 0-4 grm. dissolved in oil 
injected into the buttock. The disadvantages 
are the jmin and suppuration whi(5h may result. 

Even the late tertiary manifestations yield 
to this treatment. The patient must, of course, 
be treated on general lines with good food and 
tonics to improve the health and appetite. 
Mercury and potassium-iodide mixtures are 
useful in the tertiary stage. The skin must 
be kept clean and washed with pcrchloride- 
of-mercury solution (1 : 1 ,000) daily to allay 

**^*^*“8- P. Manson-Bahk. 

YELLOW FEVER.— A npecific febrile dis- 
ease, endemic in parts of tropical America and 
on the West Coast of Africa, the parasitic 
cause of which is a Icptosjiira (jarried and trans- 
ferred from man to man by the (.ommon 
domestic mosquito, Steffomf/ia rahpns {S, fas- 
data) (Plate 19, Pig. 4, Vol. 11, facing p. 250). 

Etiology.- The germ of yellow fever, ac- 
<‘ording to Noguchi, is the Jjaptospira icferoidcs, 
which in its granular form cun ])uss through a 
Pasteur-Chamberland B bougie, or through a 
Bcrkefeld filter. It rosembh»s closely the Ix'pto- 
spira icterohvmorrhaffvr. On the first, second, 
and third days of the illness the causative genu 
is circulating in the peripheral blood of the 
])at:eTit ; it apj)arently disajjpears on the 
fourth day and, as far as is known, does not 
reapyaiar during the relaywe. Blood taken on 
those days and injected into non-immunes 
})roduccs the disease, just as does the filtered 
blood. If a mosquito of the iStefjomyia calvpus 
(vel fasdala) sjjecies bites a yellow-fever 
])atient during the first three days of the 
illness, the leptospira, which is sucked up 
with the blood, develops in some way w'ithin 
it during the next twelve or thirteen days. 
Before this the mosquito is harmless, but 
now it is capable of transmitting the disease 
to suitable non-immune individuals. Once in- 
fected, the mosquito remains so for at least 
sixty days (Guiteras), if not for the rest of 
its life ; this observation is important as 
an indication of the large number of persons 
an insect may infect. Careful examinations 


of the tissues of the mosquito have not thrown 
any clear light upon the development of the 
parasite in that situation ; but, arguing from 
the analogy of the malarial cycle in the 
mosquito, the yellow-fever germ undergoes a 
development in the tissues of the insect, cventu- 
ally apxM^aring in some form in the salivary 
glands, and during tlie act of biting is trans- 
mitted with the saliva to man. 

One attack of yellow fever confers immunity 
for a long ])eriod, probably for the rest of life ; 
this was supposed to exydain why the indi- 
genous whites and blacks in an endemic aiea 
are immune, for they were all believed to have 
had the disease in a mild and often unrecog- 
nizable form in their youth. It is certainly 
the new-comers to a place, the “ non-immunes,” 
who acquire the disease and who keep the in- 
fection going in the endemic areas. The theory 
])ro])oun(led by Boyce, that between epidemics 
the disease', exists in mild unrecognized forms 
• — inflammatory fever — ^in negroes and others, 
and that mosquitoes thus obtain tlicir infection, 
will not hold good for the West India Islands; 
here, though there is a constant supy)ly of 
iiuiuigrants, the disease may (yuite disayipear 
for years at a time. This is true of St. Lucia, 
Barbados, and other islands. To cause its 
reu[>pearau(U5 a fresh introduction is required. 
A racial immunity has also been suggested, for 
it has been said that the negro cither docs not 
acquire yellow fever or only acquires it in a 
mild forju. How far thi^ is true is uncer- 
tain. In some of the Barbados epidemics the 
negroes have? died in considerable numbers. 
When infection is reintToduced into i)lac(*s 
\\here the disease has been stamped out, or 
at least lias betm in abeyance for long jwriods, 
it is j)rone to be very S(*vcre. This may pos- 
sibly be exj>hiined by the fact that so many 
young iioii'iminunes have grown up in the 
meantime. The question of immunity to 
yellow fever is a very interestijig one, and 
affords a field for further research. 

Pathology. On examining a case of 
yellow fever jiost mortem, one is at once 
struck with the intense yellow staining of the 
body ; hence the name of the disease. A 
post-mortem rise of teinju^rature may be noted 
if the. examination is made soon after death. 
In addition to the yellow coloration, the 
body often shows ]K)st-mortem lividity in a 
marked degree, and heemorrhages of varying 
sizii, scattered widely over the trunk and limbs. 
Black fluid is commonly seen oozing from the 
mouth. On the abdomen being opened, the 
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most strijdiig feature to be noted is the condi- 
tion of the iiver. The organ is of a yellow oi 
yellowish-brown colour, its cut surface being 
friable and usually exsanguine, though, if death 
has taken place early, hyperaeinia may still 
be present. This appearance of the liver is 
very characteristic, and at once distinguishes 
the ('condition from malaria and other dis- 
eases. Sometimes haBmorrhagas may be de- 
tected in its substance. The size is about 
normal. Microscojiically, the changes (‘onsist 
of fatty degeneration and necrotic breaking 
down of the parenchymatous cells, these being 
most marked in the ]>erij))Lera1 zones of the 
lobules. Some interstitial proliferation has 
been described by several observers. The gall- 
bladder generally contains bile, often mixed 
W'ith blood. 

The spleen is acutely congested, soft, but of 
normal size. The kidneys are not enlarged ; 
they may be congested, and on section the sub- 
stance shows cloudy swelling and early fatty 
fdianges. Heemorrhages are often seen, either 
under the ca])Hule or in the < ortex or about 
the pyramids. A definite ] arenchymatous 
nephritis may be jiresent. 

The stomach is also very characteristic in 
u])pcaran(H^ The mucosa is much swollen and 
injected, and larger definite ecchymotic aicas 
are met with scattered over the surfac.e. The 
viseus is generally full of the black, tarry 
fluid which, when vomited during life, furnishes 
the tyjncaJ black vomit. In fatal cases it is 
found in the stomach, even though it has not 
been voided during life. The ui)]>er part of the 
small intestine also contains it in considerable 
amount. 

As regards the chest, the heart shows signs 
of cloudy swelling, generally with jietechial 
haemorrhages u])on the i)ericardium or endo- 
cardium. The lungs are congested, and may 
also exhiVit small haemorrhages, either on the 
])leu]‘al surface or scattered throughout the 
substance. 

There is little cliange observable in the brain, 
apart from meningeal congestion and the 
usual small petechial hjemorrliages. 

Symptomatology. — A striking feature 
wiiich j)resents itself to the investigator of un 
outbreak of yellow^ fever is the large number 
of cases met with which do not corresj)ond to 
the usual book descriptions of the disease. 
Aberrant or iiTegular forms are very common 
in commencing e])idemics, and make the initial 
diagnosis correspondingly difficult. Analysing 
such cases, one may divide the disease into 


four distinct varieties : (1) larval, (2) inild> 
(3) severe, (4) malignant. 

1. The larval form is generally missed ; 
indeed, it is difficult to see how it should be 
diagnosed correctly, unless cases of definite 
yellow fever arc occurring — and even then the 
diagnosis might easily be a wrong one — a little 
indisposition, some evanescent fever, {)erhaps 
a little vomiting, being all that is present. 
The importance of cases of this class lies in 
the fact that mosquitoes may thereby become 
infected and transmit the disease, which may 
then assume a severe form. 

2. Examj>les of the mild form, again, are not 
specially characteristic. There is a single 
paroxysm of fever lasting two to four days, 
then a rapid fall to normal, and nothing more 
happens. Slight jaundice, however, may be 
noticeable, and if the urine is examined care- 
fully a little albumin may be detected after the 
second day. In other instances slightly more 
severe, headache, pains in the eyes, and vomit- 
ing may occur. These should always arouse 
suspicion. 

3. Tlie severe form is that which is usually 

described in textbooks. The onset of the dis- 
ease is usually sudden, prodromata as a rule 
not being })ronounced. The malady may start 
with a rigor or with feelings of chilliness down 
the back. The temi)erature ri.ses rapidly to 
103® or 104® F., and the patient feels and looks 
ill. There are })ains in the back and limbs 
and severe frontal headache ; the skin of the 
face becomes flushed, the eyes are injected 
(“ ferrety eye and ph()toj)h()bia may be 
present. The tongue is usually described as 
being sharp-pointed, with bright-red edges and 
thickly furred dorsum ; appetite is lost, and 
bilious vomiting may a])pear early. Epigastric; 
pain has been regarded as of great diagnostic 
importance. Jaundice api)ear8, according to 
Sternberg, on the third clay, but Guiteras be- 
lieves it can be d(‘tc».cted in the conjunctiva 
as early as the first morning. Albuminuria 
commences after forty-eight hours, and the 
amount of albumin increases till, in tlie later 
stages, it may be present in enormous quan- 
tities. After remaining high for four days the 
teni])erature suddenly falls to 100® F. or lower, 
the ensuing lull being known as the remission. 
In the milder cases the temperature may not 
rise again, but in the more severe, after re- 
maining dow'n for some hours even to a day, 
it ascends again, reaching 104° or 105® F., 
and the second paroxysm or relapse appears. 
The which in the early stages of the 
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disease was full and bounding, and about 120 
in frequency, gradually decreases in rate as the 
time of the remission comes on, and remains 
as slow as 40 to 60, when the temperature 
rises the second time. This phenomenon, 
known as “ Faget’s sign,” forms, when well 
marked, one of the surest tests of yellow fever, 
sin(*e it is not associated, as far as is known, 
with any other ailment. During the second 
attack, or remission, most of the symptoms 
of the first paroxysm return. Vomiting be- 
comes severe and is acconqmnied by great 
tenderness in the epigastrium ; there is tliirst, 
with much prostration ; the tongue becomes 
dry and cracked, and liaemorrhages may apj)ear 
on different parts of the body. One of two 
things may now happen : either the tempera- 
ture eventually falls after two or three days 
and the ])atient recovers, or further symptoms 
ap|)ear — black vomit, melsena, su])j)res8ion of 
urine, delirium, coma, convulsions — ending in 
death. In cases which recover, the fall of 
temperature is often associated with sw’eating 
and an increase in the amount of urine. The 
vomiting ceases, and the albuminuria lessens 
and finally disajipears. 

4. Jn the malignant form the symptoms 
])roj)er to the remission stage make their ap- 
pearance in the first three or four days of the 
fever, that is, during the first stage. The tem- 
jierature may run as high as 105° or 106° F. 
Violent vomiting followed by black vomit 
<(uickly appears, and symptoms referable to 
the nervous system soon become jirorainent ; 
such are subsultus tendinum, hiccough, tremors, 
and delirium. Frequently j)rofuse heemorrhages 
(similar to those in black smallpox) appear 
under the skin, and death quickly takes x»lace. 

Seqiudflp, such as boils, abscesses, dysentery, 
and general enfeeblement may follow an attack 
of yellow fever, but, as a rule, when con- 
valescence begins the progn»ss to recovery is 
ra])id. 

Diagnosis. — fever of a single jiaroxysm 
accompanied by congestion of the face, fer- 
rety eyes, ej)igastric ])ain, gastric irritability, 
albuminous urine, bla(‘k vomit, and other 
hsemorrhages can hardly be mistaken for any- 
thing else than yellow fever. Such typical 
cases, however, as already mentioned, are the 
exception rather than the rule in many 
epidemics of this disease. 

Without doubt the disease which offers the 
greatest difficulties in diagnosis is malignant 
malaria^ and its bilious remittent form has 
from time immemorial been mistaken for yellow 


fever, and vice versa. In places where malaria 
exists the slightest suggestion of fever at once 
results in a large dose of quinine being given, 
and the very valuable testimony of parasites 
in the peripheral blood as a means of differen- 
tiating between the two complaints is lost. A 
consideration of the characteristic features of 
yellow fever that have just been described 
justifies the opinion that not one of these, 
taken individually, is sufficient for a reliable 
and certain diagnosis. Much stress has, for 
example, been laid on the facial appearance — 
the ffushing of the skin, the injection of the 
c‘yes, their ferrety a])])earance, and the anxious 
ex])ression. Though this is well marked in 
certain cases, in others it is not so evident ; 
and in cases of malarial fever, flushing of the 
face and injection of the conjunctivaj are by 
no means uncommon. 

The condition of the fongne jjresents the 
same difficulties. Although it is true that in 
each of these diseases characteristic appear- 
ances of this organ may be encountered, 
namely, the broad, flabby tongue in malaria, 
and tile sharp-j)ointed tongue with bright-red 
edges and thickly furred dorsum in yellow 
fever, yet varying intermediate forms are often 
met with and render a certain diagnosis 
impossible. 

The din may be hot and dry or moist in 
both diseases. (Suiteras lays stress on the 
early aj>pearance in ycJlow fever of jaundice, 
which, according to him, is noticeable in the 
conjunctiva on the first day of the disease, 
Sternberg, however, puts the oncoming of the 
jaundice as late as the third day. The general 
yellow colouring of the skin is not constant ; 
in some cases of yellow fever it only appears 
late or may be absent, whereas in some cases 
of malaria it is very pronounced. The same 
may be said of the different forms of jmrpura 
which may be found in both diseases. 

TemjMiratiin* and iralse.- The relation of the 
temperature to the puls**, is one of importance 
in distinguishing malaria from yellow fever, 
the gradual slowing of the latter, even when the 
temperature is still high, btjing especially in- 
dicative of yellow fever, the rate often sinking 
as low as 40 beats ])er minute. This is not 
seen in malaria. 

Alhuminuruirn — Albumin in the urine, which 
has been considered so diagnostic of yellow 
fever, is not uncommon in many of the severe 
types of malaria, and may be ])resent in them 
in a high degree. 

JUjAgastric jMin , — This is common in yellow 
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fever, especially on applying slight pressure in 
the region of the epigastrium, hut it may be 
mistaken for the hepatic pain of a congested 
malarial liver or for an amoebic hepatitis. 
Enlargement of the liver and spleen cannot alone 
be relied upon for diagnosis. In some of the 
acutest cases of malaria they are not enlarged 
at all, and even though enlargement ])e found 
it may only mean that the patient has pre- 
viously suflFered from malaria. Enlargement 
of the liver and spleen in patients suffering 
from yellow fever is therefore not uncommon 
in malarial countries. 

Vomiting - Bilious vomiting is an early fea- 
ture of botJi diseases. Unfortunately, though 
rare, vomiting of black material may occur in 
what are known as the hsemorrhagic forms of 
malarial fever, and, on the other hand, the 
Idack vomit so typical of yellow fever may 
fail to a])pear, especially in the mild cases. 

HcBmataria and melee na occur in both dis- 
eases, but hffimorrliages generally are more 
common in yellow fever than in malaria. 
Hamioglobinuria occurs in blackwater fever ; 
never in yellow' fever. 

It must not be forgotten that in malarial 
districts the recognition of y<'11ow fever will 
be attended by difficulties, because many of 
those attacked will have suffered or still be 
suffering from malaria. Whenever possible, 
caT(‘ful autojwes should be made in all doubt- 
ful cases, as this is the only way of completing 
the diagnosis. The presemee of tlie character- 
istic malarial pigment, or of parasites localized 
in the brain, spleen, or gastric mucosa, at once 
show's that the case is malarial ; w'hereas in 
yellow fever these are absent, the liver shows 
the typical yellow colour, ajid black vomit is 
found ill the stomach. 

Dengue, another disease which may be mis- 
taken for yellow fever, may be distinguished 
by the absence of albuminuria and by the 
])reliminary rash and the lcuco])cnia. WeiVs 
disease (acute infectious jaundice, spirochieto- 
sis icterohaMuorrhagica) resembles yellow fever 
closely in some respects, and has sometimes 
been mistaken for it. The temperature, how 
ever, keejis up longer than in yellow fever. 
A search should 1>e made for the sjiirochcetes 
in the perijiheral blood, but the most certain 
method is that of inoculating guinea-pigs, 
when spirochfletes will subsequently be found 
in their blood, liver, and tissues. Other in- 
fectious jaimdices and acute yellow atrophy 
may in rare instances cause confusion. 

. Pf ognotit. — The death-rate varies between 


30 and 80 per cent, in different epidemics. 
Yellow fever must always be considered a 
deadly disease. Excessive albuminuria, great 
diminution in the amount of urine, high tem- 
perature, black vomit, meleena, and other 
hsemorrhages, hiccough, delirium, arc features 
of grave omen. 

Treatment. — In the main this must be 
symptomatic, no specific drug for the disease 
being known. The patient must be confined 
strictly to bed in a well-ventilated room under 
a mosquito curtain and carefully watched. 
Sternberg devised a mixture which he thought 
was of value in alleviating the symptoms and 
in saving life. It consists of sod. bicarb. 
150 gr., hydrarg. perchlor. gr., water to 40 oz. 
This may be j>rescribed in doses of 3 table- 
sf)Oonfuls (1| oz.) every hour. For the vomit- 
ing one may apply a mustard-leaf to the 
epigastrium, or give sips of iced cham^jagne. 
Chloroform (2 or 3 min.) frequently reiieatcd, 
tr. iodi (1-2 min.), creosote (1 min.) in mucilage 
or sugar, from time to time, or nitrate of 
silver (J-J gr.), may be found useful. Opium 
should not be given at all. Heart failure may 
be met ))y stimulants such as alcohol and 
strychnin*?. For siipprc^ssion of urine, dry 
cupping over the loins, hot fomentations, and 
hot packs are beneficial ; Sternberg’s mixture 
is said to ]>revent the onset of this sym])tom, 
for w'hich Carroll recommends the injection of 
15 gr. of urea. Bcrchloride of iron, acetate of 
load, and injection of ergotine have been tried 
for the black vomiting. 

For the first two or three days it is better 
to give no food. Afterwards, if the tempera- 
ture is below 102" F., milk and lime water, 
toast water, albumen water, and barh*y water 
may cautiously be tried. Often during the re- 
mission the patient may feel comparatively well, 
but great care must be taken at this time, no 
increase of diet being allowed. The jjatient 
must not exert himself in any way. After 
the tomperature has remained normal for 
four days the food may be gradually increased, 
and chicken broth, custard puddings, cto., 
permitted. Strong beef extracts and strong 
alcoholic stimulants are injurious. If alcohol is 
required, iced chain j)agnc is the most suitable 
form in wkich to administer it. 

After convalescence a change of air and 
scenery is advisable. As one attack confers 
immunity, there is no danger either from re- 
maining in the epidemic area or from returning 
to it later. 

Prophylaxis. — Since we know that yellow' 
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fever is spread solely by the Stegomyia cahjius^ 
it is clear that infection may be prevented 
by avoiding the bite of this mosquito. If the 
mosquitoes are numerous, this is not an easy 
matter, as 'they are often very active by day, 
and bite vigorously, especially about midday 
or earlier. Theoretically, all domestic mosqui- 
toes should be destroy^, and, if this could be 
done, diseases such as yellow fever, filariasis, 
and dengue would come to an end. The total 
destruction of any given genus of mosquito is 
by no means an easy matter, but that is no 
reason why campaigns should not be conducted 
with a view to diminishing their numbers 
and destroying them as far as possible. The 
Americans, by an active war against the mos- 
quito, succeeded in stamping out yellow fever 
in Havana, a })lace from which, in the days 
of the Spanish occupation, the disease was 
never absent. By adopting similar measures 
the disease was extirpated in the Panama 
Canal zone, thus j)erraitting of the comple- 
tion of the canal. The plan of attacking the 
disease in Havana may be considered here in 
some detail, as it has provided the classical 
example on which procedures in other jilaces 
have been based. When a case of yellow fever 
was detect(?d the sanitary authorities took 
immediate steps to render the house in which 
it had occurred mosquito-proof. No more 
mosquitoes could get in to bite the j)atient 
and so become infected, and any that were 
already in were carefully destroyed by fumi- 
gating with sulphur fumes or pyrethrum, or 
other methods. Immediately after this was 
done, the i)atient could no longer be a source 
of danger to anyone. At the same time, a 
general war against the stegomyia and its 
breeding-places was waged throughout the 
town, and a great reduction in their numbers 
quickly effected. In dealing with a suspected 
case the same procedure should be followed. 


Mosquitoes must be prevented from biting the 
patient, and those which have already had an 
opportunity of doing so must be destroyed. 
For personal prophylaxis, every dweller in a 
yellow-fever area should sleep in a properly 
fitting mosquito net, and all breeding-grounds 
of 5 . calopua around the house should be 
carefully searched out and destroyed. When 
visiting yellow-fever patients who are not 
properly protected, it is very important to 
avoid the bites of mosquitoes. An attendant 
may prevent them from settling on the back 
of the neck, a possible place of attack, by 
waving a towel. 

The disinfection of ships is also impoitant, 
because infected mosquitoes may quite easily 
be carried by them from one port to another. 
Shi2)s coming from an infected port should not 
be allowcHl to enter another until they have 
been completely fumigated by the Clayton or 
other i)Tocess. The CJla3rton method consists 
in filling up the holds and other i)arts of the 
ship ivitli sulphur fumes, all mosquitoes thus 
being killed and any danger from yellow fever 
avoided. This procedure is essential for every 
ship that has had yellow fever on board. All 
quarantine stations should have a seritM of 
rooms, (jarefuUy mosquito-proofed, to one of 
which a sus])ected case can be transferred 
immediately on arrival. The ado])tion of these 
measures has stam2)ed out yellow fever from 
almost all its old haunts ; it now only survives 
in such localities as parts oi Central and South 
America, where anti-mosquito cam|>aigiis have 
not been instituted. 


ZINC P0I80NINQ {see Poisons and Poi- 
soning). 

ZONA {see Hekpes Zoster). 
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in scrofula, i. 259 

in skin diseases, 1. 2.50 

Climatic fever, ii. 240 

Clitoris, malformations of, iii. .524 
Coarctation of aorta, ii. 8 
C<»a.st fever, ii. 240 
C’obra, iii. 221 

venom haemolysis, iii. 180 

Cocaine habit, i. 381 
Coko, iii. .505 
Colic constipation, i. 285 
Collargol method of demonstrat- 
ing Spironema pallidum, 
iii. 305 

Colliquative putrefaction, ii. 018 
Colloidal gold test, i. 154 


Colour blindness, i. 273 
Colubrines, iii. 221 
Combined ocular palsies, ii. 411 
Complement, ii. 67# 68 

deviation of, ii. 60 

Complement-deviation test, iii. 
186 

bacterial infections, 

iii. 188 

in cerobro-spinal men- 
ingitis, iii. 180 

in glanders, iii. 180 

in gonococcus infee- 

tions, ill. 188 

in hriminthiasis, Hi, 

180 

— in identification of 

blcKid-stains, Hi. 180 

ill malaria, iii. 180 

— in relapsing fever, Hi. 

180 

in syphilis. Hi. 180 

- in tubercuioHis, iii. 180 

— in typhoid fever, iii. 

188 

in whcMiping-eoiigh, 

iii. ISO 

(^impression paraplegia, H. 473 
Conception, ivtainiKl prod nets of, 
Hi. 107 

(’oiieomitiant straliismiis. Hi. 280 
(’onHuent smallpox, iii. 110 
(’oiigt'stioii of lung, ii. 228 
Congestive dysmenorrhma, i. 304 
(\mglutination, iii. 184 
(’onjugatis external measun*- 
meiits of, ii. 500 

ocular palsies, ii. 412 

true, iiieasunuiients of, ii. 

500 

C’onjuiictiva, examinat.ion of, i. 
408 

(Contracted white kidney, H. .351 
(Contractions, jireinature, ii. 17 
tcontrex6villo waters, iii. 220 
(Contusions, i. 201 , ii. 1 
fi-oiii niodico-legal stand- 
point, ii. Ill 

C.invergent strabismus, Hi. 282 
(’ooper-Hewitt lamp, ii. 205 
Copper arsenite poisoning, ii. 507 

poisoning, ii. 600 

Cordylobia, ii. 310 
(Cornea, iiiirns of, i. 473 

(•xaiiiiiiation of, i. 408 

(Corneal I'C'flex, iii. 80 
Corpus liiteuni, cysts of, ii. 444 
fcornisive mineral acids, ii. .501 
(Vmp de soleil. Hi, 200 
('owperitis, i. 543 
Cranio-cerebral irijuri«>H, sequela) 
of, ii. 4 

(Creatin in urine, iii. 4.50 
Creatinin in urine, iii. 450, 455 
(Cremasteric reflex, iii. 80 
(Crotalus dtirissuH, iii. 221 

horriduH, iii. 221 

scutuiatus, iii. 221 

terrillcus, iii. 221 

(Croupous pneumonia, ii. 500 
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Crucial ligaments, rupture of, iii. 
252 

Crutch palsy, iii. 347 .V. - 
Cryptogenic poritoniij^,^^. .522 
Crystal violet. Hi. 543^ 
Cycioplegia, ii. 411 . 
(Cyclothymia, ii. 480 
(Cylindroids in urine, iii. 455 
Cyst-contents, examination of, i. 
55 

Cystic degtmeration, H. 153 

of chorion, ii. 024 

t<»ratomata of ovary, ii. 440 

Cytoryctes varioUe, 111. 214, 485, 


Dadoia, Hi. 221 
Daiiysz phenomenon, ii. 00 
Daphne mozorium, i. 407 
Dark-ground illumination, tech- 
nique of, iu. 301 
Dax watern, iii. 223 
Death identification of, H. 015 
Deafm^, toxie, ii. 101 
Death adder, iii. 221 
DetiuNlex foiliculnriim, i. 32 
Dendrite t, ii. 304 
Dental neuralgia, i. 331 
Dentigerous cysts, i. 33 li' 
Dt'rmatitis nrtefacta, i. iOS 
- — drag, i. 378 
Dernmtobia, ii. 310 
Deriiio lamp, H. 205 
Derinoiti cysts, examination of 
contents of# i. 155 
Detachment of retina, iii. Ill 
Dovt>rgh>’H dlseasts ii. 547 
D(>xtrins in urine, iii.. 44s 
Dextrose in urine, iii. 445 
Diabetes jiiellitus, cbemieai pa- 
flu ilogy of, ii. 480 
Dialietie retinitis. Hi. Ill 
Dincetie acid in urine, iii. 44 4 
Diagonal conjugatis iiuiiiHure- 
nieiits of, H. .500 
Dial, ii. 002 
Diai-senol. iii. 313 
jliastase reaction, ii. 310 
Dibothriocejihalus latus, ii. 120 
Dicephalus, ii. ,301 
Diet, scientific regiilatinii of, ii. 
480 

DilTust' lipoma of neck, ii. 207 
- - iu>phritis, H. 341 

psoriasis, iii. 17 

Dilatation, gastric, acute, iii. 20fi 
o‘sopliag(‘al, ii. 405 
Diidtrobenzene, H. 0<»2 
Difdiyllobothriuin latum, ii. 12ii 
Diplococcus rlieiimaticuH, i. 122, 
430 

Dip>litlium caniiium, ii. 130 
Disodo-liiargol, iu. 315 
Dispimsary system, and tubercu- 
losis, iii. 388 

Dissemiuat<*d myelitis, ii. 317 
DissociaU^d personality, ii. 58 
Diverticula, ii. 405 
Donne’s test for pus in uruie, iii. 
155 
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Dorsal horns, localization of 
lesions of, ill. 2S4 
Dreycr's emulsions, iii. 182 
Droitwich brine baths, iii. 224 
Dube, iii. 564 
Ducrey*s bacillus, iii. 421 
Duct jiapilloma, i. 100 
Ductless glands, i. 308, 4r>9. 568, 
ii. 230, 244, 424, 452, iii. 
291 

Dust-asthma, ii. 5K0 
Dust-bronchitis, ii. 580 
Dust-phthisis, ii. 587 
Dust-pneumonia, ii. .587 
Dysostosis, cleido-cranial, i. 2.53 


Earthy phosphattw in urine, iii. 
4.54 

Ebstein's diet, ii. 307 
Echis carinatus, iii. 221 
Ectopia cordis, ii. H 
Edelmann-Oalton whistle, i. 102 
EiTerent paths, ii. 374 
Eflluve methcsl, i. 410 
Ehrlich phenomenon, ii. 66 
Ehrlich’s diazo n^action. iii. 1.52 

theory of iinniunity, ii. 71 

Einhorn's dutslenal tube, ii. 467 
Elbow-joint, sprains of, iii. 253 
Elixir hypophysis, ii. 546 
Elongaiion of cervix, iii. 460 

of uvula, iii. 483 

Emanations, radium, iii. 73 
Emotive mechanism, ii. 374 
Ems w’aters, iii. 225 
Emulsion colloids, i. 265 
Enc(‘phalocele ii. 200 
Endaiteritis defoi'inans, i. 1 07 
EndtNlermophyt>on costellaiiii, iii. 
130 

Endothermy, i. 361 
Enhydrina valakadien, iii. 221 
Eiitanifi'lia coli, i. 383, 388 
histolytica, i. 388 

tetragena, i. 3»‘'8 

Enterobius veriiiiculHris, ii. 12.5 
Eiiterocele, ii. 31 
Enzymes as colloids, i. 268 
Epidemic rerebro-spiiial menin- 
gitis, ii. 287 
• — dropsy, ii. 31i8 

— jaundice of infants, ii. 146 

parotitiis, ii. 305 

Epidermo]>hytoii inguinale, iii. 
139 

Epidennophvfosis, iii. 110 
Epiglottis, ii', 166, 168, 170, 171, 
173, 174, 175, 176, 177, 
178 

E]iilc»ptic stupor, iii. 285 
Epiplocele, ii. 31 
Epithelial cells in urine, iii. 4.55 
Erb’s myopathy, ii. 325 
£igc»t.ism, ii. 605 
Eristalis tenax, ii. 318 
ErythKH'ytes in urine, iii. 4.55 
Ether, atiniinistratioii of, i. 6 1 , 66 

rectal, i. 60 

habit, i. 381 


Ethyl chloride, administration of, 
i. 66 

Eupad, iii. 541 
Eusol, iii. 542 
Evidence, medical, ii. 274 
Exanthematous necrosiB, ii. 410 
Extensor jerk, iii. HO 
External version, iii. 512 
Extramedullary spinal tumours, 
iii. 238 

Extrathccal whitlow, iii. .531 
Exudative retinitis, iii. 113 

FACio-8CAPrijO-HiTMERAi. atro- 
phy, ii. 320 
Fa*cal fistulas, iii. 488 
Fieces, aimvlNe in, i. 481 

bile in, i. 480 

bilirubin in, i. 480 

hilivcrdin in, i. 480 

- blood in, i. 481 

connective tissue in, i. 181 

fat in, excess of, i. 480 

- fatty-acid crystals in, i. 480, 

181 

hydrohilirubin in, i. 180 

- mucus in, i. 481 

- rnuscle-flbres in, i. 481 

— ova of intestinal worms in, 
i. 481 

- — pus in, i. 481 

soap crys1a.ls in, i. 480, 481 

starch grannies in, i. 181 

Fagf't's sign, iii. 560 
Familial jaundice, ii. 1 46 

oi)tic atrophy, ii. 4 1 4 

Family cholo^mia, simple, ii. 117 
Famine fever, iii. 1>9 
Fan Ilia eanicularis, ii. 318 
scalaris, ii. 318 

Far East, schistosomiasis of, iii. 
163 

Famdic current, reacl-lons to, i. 
415 

Faradij-galviidsin, i. 410 
Fai*cy, i. 5.32 
Fat in urine, iii. 1.56 
Fat-soluble A, iii. 516 
Fatigue, industrial, ii. 82 
Fatty-acid crystals in urine, iii. 
1.56 

Fehling's t<^t for sugar, i. 315, 
iii. 415 

Femoral hernia, ii. 33 
Feriol's spots, i. 433 
Forinontatioii tests, iii. 4 16 
Ferments in urine, iii. 1.51 
Fibrillation, auricular, i. 137 
Fibro-cascous tuberculosis, iii. 41 
Fibroid tuberculosis, iii. 4 1 

of ppritoneuin, ii. 520 

Fibromata, ovarian, ii. 455 
Filaria bancrofti, i. 483 
- deinarquayi, I. 483 

loa, i. 483 

Persians, i, 483 

Filatow’s sign, iii. 152 
Fimbrial cysts, ii. 447 
Fingers, infection of, iii. 530 
ost<*a1 infection of, iii. 534 
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Fingers, tendon-sheaths of, infec- 
tion of, iii. 532 
Finsen-Reyn lamp, ii. 203 
Fish as food, ii. 606 

poisonous, ii. 005 

Flea-bites, treatment of, iii. 
262 

Fleshy mole, ii. 623 
Flexibilitas cerea, i. 208 
Flexor jerk, iii. 88 » 

Flitwick waters, iii, 226 
Flutter, auricular, i. 141 
Fly fungus, ii. 605 
Fcetal heart>-beat, iii. 3 

movements, iii. 3 

Hekets, i. 30 

Folie brightique, ii. 355 
Folin and Denis’ modiilcation of 
Hhaffer's oxidation 
method, iii. 4 15 

permutit process, iii. 

440 

“ turbidity ” method, 

iii. 445 

Follicular cysts, simple, ii. 414 
Fontana’s methcMi of demonstra- 
ting Hi>ironema iiallidum, 
iii. 801 

Food preservatives, ii. 606 
Foods, ]>roprietary, ii. 96 
Formalin estimation of ammonia 
in ui‘inc>. iii. 4 10 
Foj*ster's operation, ii. 177 
Freezing, treatment by, i. 20<J 
Fi-eud's system, iii. 21 
FriiKlrichshall whUms; iii. 226 
Frimley Sanatorium, grades of 
work at, iii. 55 
Fructose in urine, iii. 446 
Fugues, ii. 58 

Fulminating plague, ii. 551 
J^'iiuctional liy]ieradreiiarHm-liy- 
pei4b> roidism. ii. 

Fungi, poisonous, ii. 605 
Funic Houfho, iii. .3 
Funnel-chest, i. 234 


(lALAUTiX'KI.K. I. 1 SS 
(lalvanic curiviit, reactions to, i. 
Ill 

(ialyl, iii. 31 1 
(lanirna rays, iii. 73 
(■angc^, iii. 560 
(SangivnoUH inediastiiiit is, ii. 27.3 
(iassiiig, industrial, ii. 8.5 
(iast-ein waters, iii. 223 
(iastric ulcer, i. 510 
(Tastiogimous diarrhena. i. 351, 
354 

(iaslmphilus, ii. 310 
(iauvain’s backd<M>r splint.” iii. 
233 

(leiieral exfoliative dermatitis, i. 
334 

paralytic stupor, iii. 285 

(ienou(t*H lamp, ii. 205 
(lerhardt’s test for ac»*to-acetic 
acid in urine, iii. 445 
Cieroiitoxin, i. 106 



Gestation, secondary abdominal, 
ii. 620 

Intraligamentary, ii. 

621 

Giant urticaria, iii. 458 
Glioma, i. 218 

endophytum, iii. 115 

exophytum, iii. 115 

Globulin test, i. 152 
Glossina morsitans, iii. 367 

palpalis, iii. 366, 367 

tachinoides, iii. 3(i7 

Glucose in urine, iii. 445 
Glucuronic acid in urine, iii. 4 17 
Glycuronic acid in urine, iii. 417 
Gmelin’s test, iii. 4.53 
Gnat-bites, treatment of, iii. 262 
Gonads, ii. 428 
Gonococcus, i. 146 
GfXKlman and Stern’s eHtiniation 
of albumin in urine, iii. 451 
Gout, ehemieai pathology of, li. 
485 

Graliani’s diet, i. 348 
Oram’s solution, i. 146 
Granuloma venereum, iii. 418 
Gravid utems, reti'oveiled, iii. 
116 

Greville elertric-hent bath, ii. 53 
Grocco’s triangle, ii. 5.51 
Growth fooil factoi's, iii. 516 
Guaiac t.<at for luenioglobiii in 
urine, iii. 1.53 

Guaiacum test for bhaid-stains, 

i. 174 

Gummata, iii. 308 

Gums, liyi>ei-ti*oj»hy of, iii. 278 

spongy, iii. 278 

Gunshot wounds from medico- 
legal stand point', ii. 112 
Giinzberg’s U*st for free 11(^1, i. 
517 

Guttat<> jiMiriasis, iii. 17 
Gyrate jisoriusis, iii. 17 


Il,«MAToiDiN in urine, iii. 455 
lluemin crystals, i. 171 
Ifamioglobin, estimation of, i. 148 
ll8rmol>tic jaundice, ii. 146 
liiDmorrhage, extradural, ii. 2 

intracerebral subcortical, ii. 

2 

intradural, ii. 2 

ITiemorrhagic disease of infants, 

ii. 276 

peritonitis, ii. .520* 

scarlet fever, iii. 1 53 

smallpox, iii. 216 

HafTkine’s ]>lague vaccine, ii. 551 
Haldane’s method, i. 148 
llamm&m K’lrha waters, iii. 223 
Hand, infections of, iii. 530 
Harrison’s sulcus, iii. 136 
HaiTogaie waters, iii. 224, 226 
Head -louse, ii. 187 
Hoat-apoplexy, iii. 290 
Heat-prostration, iii. 290 
Heberden’s nodes, ii. 433 
Hegai''8 sign, iii. 2 
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Heller’s cold nitric-acid test, iii. 
451, 4.53 

“ ling ” test, iii. 451 

Helophilus pendulus, ii. 318 
Ilelouon-les-llains waters, iii. 225 
Helvdla csculenta, ii. 605 
llexiatic fever, intermittent, i. 531 

oedema, ii. 39i) 

Hepatization, givy, ii. 563 

rtnl, ii. 563 

lIore<litary jaundice, ii. 146 
Heroin, poisoning by, ii. 663 
Herpes vulva*, iii. .526 
Heterochromia, i. 465 
Iley’s test for bile acids in urine, 
iii. 151 

High-fre(pn‘ncy eurrent, i. 119 
Hill’s intubation tube, ii. 163 
Hippiiric acid in urine, iii. 455 
llirsiiiies, iii. 293 
Hofririann’K sign. iii. 311 
llomburg waters, iii. 224 
Htnnogeniisic acid, iii. 117 
Hoi'<l<*olum mi4*i‘nuiii, i. 176 
llorinonic neurosc‘s, ii. 386 
Hot-cross bun ” skull, iii. 2H» 
HoU'chis pseiidechis, iii. 221 
“ Hour-glass ” screens, iii, 71 
ILimger-paiii, iii. 273 
Hutchinson’s t-eeth, iii. 311 
ITydotbl cysts, exHtiiiiialion of 
contents <»f, i. 155 
Hydatid of Morgagni, ii. 117 
Hydatidiform mole, ii. 621 
Hydreiieei»haloeele, ii. 290 
Hydrobilirubin in urine, iii. 152 
Hyilrorrhiea, iii. 133 
ILygitma, cysHc, i. 308 
llyinenolepis diniinuta, ii. 130 

liana, ii. 130 

]Typ(*rostoKis craiiii ii. 182 
JLyper])n(ea, i. 397 
Hyiiei-seeivtion, continuous, iii. 
269 

— - digestive, iii. 268 

j»arox>siiial, iii. 269 

Hypertonic saline, iii. 510 
Hyperti*o]ihic emphyHi*iiia, i. 120 

])haryrigitis, ii. 532 

llypnol'ism in neurastheiiin, ii. 
382 

Hypoadronia, iii. 292 
Hypuilerma bovis, ii. 319 

liiieata, ii. 310 

Hypodermic sarcoid, iii. 372 
Hypoglycnemia, i. 312 
Hypopbysin, ii. 516 
lIyst<*ro-e.irtlepsy, ii. 58 


1 i.EO-coi.iTis of infants, i. 359 
Immunization, active, ii. 72 

passive, ii. 76 

Incompetence, aortic, iii. lOl 

mitral, iii. 496 

pulmonary, iii. .505 

tricuspid, iii. 565 

Indigo in urine, iii. 155 
Induction of abortion, i. 21 
of prcniaturi' labour, ii. 161 
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Infant, new'-born, cart* of eyes of, 

iii. 36 

normal gain of weight bv, 

iii. 37 

Infants, premature, ftsid of, ii, 97 

weaning of, ii. 97 

Infectious Disease's Notillcatioii 
Act, 1889, ii. 31H 
Inferior dental nerve, ii. 377 
Infiltration ana*sth(*siu, i. 71, 72 
IiiOamniaUiry o'deiua, ii. 1 00 
Infuiidibuliii, ii. 516 
Infuiidibulniii, (‘xtraet of, elT«»els 
of, ii. 127 
Tnfundiii. ii. 516 
Infusion, siiliiK-, ii. 107 
liigiiiiiHl hernia, ii. 31 
Insanity of lactation, iii. 32 

of pregnancy, iii. 32 

Insect hiU*s and stings, treatment 
of. iii. 262 

Ini ererista.l tlianieU*!' of pelvit. ii. 
506 

lnterf<‘rein;e, nervous, pli^siologv 
of, ii. 360 

InU'nnitteiit fevi*!*, ii. 216 
InG'niul version, iii. 513 
Inteispiiioiis diameter of ]ii*lvis, 

ii. .566 

Tnti*rstitial keratitis, i. 205 
Intertrigo, i. los 

lnt<*st iiial sehistosonnasis. iii. 162 
stasis, i. 285, iii. 515 
J rit rani taiu'tnis test, iii. 101 
Intramnmmary abscess, i. ls| 
lnti‘amedijllar> spinal Intnours, 

iii. 230 

lntrav(>nous saline infusion, ii. 
107 

Intubation, i. 371 
Jnvoliiltm of uterus, iii. 33, 35 
Iodide (‘riii>tioits, i. 380 
Iodine test for iiile pigments in 
urine, iii. 151 

Isclui*rnie. coritraetiire. Vois- 
mann’s. iii. 510 
lschio]>ugiis, ii. 30J 
Iso-glucuronic acid in ui'ine, iii. 
116 


.T\ii. fever, iii. 114 
Jarisch-Herxliei liter reaction, iii. 

310. 318 
.law-jerk, iii. 80 
.l(*ndraHsik’s met hod, iii. 88 
.It nner's inethoil, i. 150 
.loint-HjirairiK, iii. 251 
Jungle fev(*r, ii. 216 
Junker’s clilfiroforin inhult‘r, i. 60 


Kai'osi’.s disease, iii. 51.5 
Karell curt*, ii. .322 
Kelly’s Hjieculurii, i. 311 
Keratitis, bullous, i. 206 

neuttj-ftaralylic, i. 206 

jirofunda, i. 205 

punctata, i. 206 ; iii. 48 

181 
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KeratitiM, sclerosing, i. 2U.‘> 

striate, i. 296 

syphUiUc, i. 296 

Keratomalacia, i. 206 
Kharsivan, iii. 318 
Kidney, contracted white, ii. 351 
Kissingon waters, iii. 224 
Klumpke’s paralysis, iii. 245 
Knee-jerk, iii. 87 
Knee-joint, sprains of, iii. 252 
Knock-kneo, i. 520 
KoUonycliia, ii. 333 
Koplik's spots, ii. 268, 271 
Korsakoff’s syndrome, i. 42 
Kraits, iii. 221 

Krause’s method of labour in- 
duction, ii. 162 
Kreuxiiach watci's, iii. 224 
Kroinaycr lamp, ii. 205 


liA JiiUTHiioL'nr: waters, iii. 226 
Ijabuiii', fibroids and, iii. 465 
— ovarian tumours and, ii. 44S 
Labyrinthine nystagmus, ii. 
liRehesis laneoolatus, iii. 221 
Laebryinal abscess, i. 314 

— gland, i. 167 

— passages, i. 468 
LaotatbuiiiiiJ, ii. 06 

“ Ladder ” <liet, i. 348 
l^ievulose in urine, iii. 146 
Lake’s tubiiiotoiiie, ii. 337 
Laiiiinoctoniy, iii. 244 
Laiidouzy-Dejoriiie atro])liy, ii. 
326 

Lange’s colloidal gold reaction, i. 
270 

JiUrdacoiii. i. 53 

Large-celled splenoniegaly, i. 62 
Larval pneumonia, ii. 570 
JjHte rickets, iii. 138 
Lat ent Hiinint-, iii. 283 
Latliyrus cicera, ii. 605 

salivas, ii. 605 

Leather-bottle sUmiach, iii. 272 
Leislinuiiiia tro])icn, ii. 420 
Ijoishiiian's iiietli(»d, i. 150 
Lept<jspira ict.<>roides, iii. 500 
Leudn in urine, iii. 455 
Lmicocytes, eiiuinerution oL i. 
150 

— in urine, iii. 455 
Leiikamiie retinitis, iii. Ill 
ls‘vi(‘o waters, iii. 226 

liiclieii ruber acuiuinatus, ii. 517 
Jiieiiteric diarrhiea, i. 352, 351 
Idghtiiiiig ]iains, iii. 328 
IJliingstoii’s apparatus for arti- 
llcial piieutnothorax, iii. 57 
Lipoids, chemistry of, ii. 483 
Liiuniia of neck, diffums ii. 207 
LithofiaHlion, ii. 620 
ldttr<!!’s hernia, ii. 31 
Liver poisons, ii. 601 
LlandrindtKl Wells waters, iii. 225 
Localization of cerebral losiitns, 
ii. 357 

of. s)uual-cord lesions, iii. 

231 


Jjochia, changes in, iii. 33 
Loculation syndrome, iii. 230 
Longitudinal reaction, i. 415 
Lorain’s type of infantilism, ii. 
100, 545 

Lortet’s lamp, ii. 205 
Luchon watcjrs, iii. 225 
Lucilia, ii. 319 

esDsar, ii. 810 

Ludwig'Halkowski estimation of 
uric acid in urine, iii. 450 
Luetin reaction, iii. 101 
Lumbo-sacral plexus, injury of, 
iii. 247 

Luminal, ii. 602 
Lupus noii-exedens, iii. 200 
Ijymphepmia, ii. 192 
Lymphangitis, i. 484 
Lymphogranulomatosis maligna, 
ii. 237 

Lymphoid leukeemia, acute, ii. 
192 

— chi'onic, ii. 191 

LymphomatoHis, ii. 237 


MA(*AeiTs rln«us, iii. 142 
Madsen’s n‘scarchi« on nepliii- 
tis, it. 339, 341 

uriMi concentration test, ii. 

340 

Macntcheilia, ii. 207 
Maerostoina, ii. 207 
Maddox rods, iii. 283 
Magnesium phosjthate in urine, 
iii. 455 

Malossezia tropica, iii. 34 5 
Malignant purpuric fever, ii. 287 

— -- tertian fever, ii. 24 1) 

Malum eoxie senilis, ii. 433 
31aiiiiiiary abscess, i. 184 

— — actinomycosis, i. 187 

cy^ts, i. 188 

Mania a ]>otu, i. 41 
Malison’s stain, i. 147 
Marieubad waters, iii. 220 
Marriage of epileiitics, i. 448 
Marsli f(*ver, ii. 246 

Marshall & Woods’ lamp, ii. 205 
Massive exudation in retina, iii. 
U3 

piuHinionia, ii. 565 

Mastication palsy, iii. 362 
Mat luck waters, iii. 223 
Meatus, external, eczema of, ii. 
438 

furunculosis of, ii. 439 

Mt*dian-nerve paralysis, iii. 247 
MtHlicu-legal cases, x>ost-inortem 
examinations in, ii. 
614 

- i-eporta on, ii. 274 

- ' — standpoint, injuries from, ii. 

109 

Mediiial, ii. 602 
Megaspores, iii. 139 
Melanotic cai*ciuoma, ui. 204 

sarconm, iii- 204 

Membranous catarrh of intestines, 
i. 260 
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Membranous dysmenon'hcea, i. 
394 

rhinitis, iii. 181 . 

Mcningisni, ii. 104 
Meningococcus, i. 146 
Meningo-encephalitis, vertical, i. 
230 

Meningo-myelocelo, iii. 230 
Menstrual fistulsB, iiL 488 
Mercurial preparations in syphi- 
lis, iii. 819 

methods of ad- 
ministering, iii. 
319 

toxic effects of, 

iii. 320 

Mcrcurialism, i. 380 
Metabolism, disorder of, ii. 485 
Metamorphopsia, iii. 482 
MetchnikofiTs th<‘ory of immu- 
nity, ii. 70 

Metbylene-bluo, i, 147 
Micrococcus catarrhalis, i. 146 
meliteiisis, i. 146 ; iii. 423 

- paramditensis, iii. 423 
paratotrageniis. i. 146 

Ldragenus, i. 146 

Microides, iii. 139 
Micropsia, iii. 482 
MicroKj»on>n furfur, iii. 315 
Micitwtoma, ii. 207 
Middlc-e4tr dlsc^ase, acute, ii. 439 

cbr(»nic, ii. 441, 412 

Miliary atieui'ysni, i. 223 

- — tuberculosis of skin, iii. 205 
Milk, as food, ii. 608 

— conde^nsed. ii. t)6 
ct>w*8, ii. 91 

- — dried, ii. 06 

— human, ii. 90 

- - mod ilical ions of, ii. 93 

- fmsteurization of. ii. 92 

pe])tonized, ii. 06 

poisoning by, ii. 608 

— sterilization of, ii. 91 
Miller lamp, ii. 205 

Mineral waters, alkaline, iii. 225 

arsenical, iii. 226 

ca1earc*ous, iii. 226 

- ehalybeato, iii. 226 

indifTerent, iii. 223 

— mixed chloride, iii. 
223 

- - siinjde, iii. 223 

Hiilxdiated, iii. 226 

■ sulphur, iii. 224 

Miner’s beat-elbow, ii. 85 

- beat-knc'C, ii. 85 

Minimum lin‘molytic dose, iii. 187 
Modified smallpox, iii. 217 
Mongolian idiocy, i. 305 
Mouilia albicans, iii. 254 

Mont Dore waters, iii. 227 
Moon's teeth, iii. 312 
Moor baths, ii. 51 
Morant Baker cysts, ii. 432 
Morax-Axeiifeld bacillus, i. 283 
Morbilli sine morbillis, ii. 269 
Moro’s test, iii. 191 
Morphinomania, i. 381 



INDEX OF DETAILS 


Mosquito bites, treatment of, iii. 
202 

Mosquitoes of dengue, i. 328 

of fllariasis, i. 483 

of malaria, ii. 248 

of ydlow fever, iii. 567, 57 1 

Motor ataxy, i. 135 
Mucocele, iii. 190 
Muco-membranous cntero-colitis, 
j. 200 

Mucor racemosus, ii. ISO 
Mucus in urine, iii. 455 
Mullerian cysts of vagina, iii. 487 
Muller's exercises, ii. 307 
Multilocular adenomatous e>sl>s, 
ii. 444 

Multiple serositis, ii. 012 
Mummidcation, ii. 010 
Murmurs, diastolic, iii. 403, 404 

mitral, iii. 493 

• pi-csystolic, iii. 404 

Musca doinostica, ii. 318 
Muscle-sprain, iii. 2.51 
Mushrooms, poisoning by. ii. 504 
Mussels, ]>oiHuning by. ii. 005 
Mydalein, ii. 000 
Myelamia, ii. 100 
M>cloid loukceiula, ii. 103 
Myeloeybjais, ii. 187 
Myelogenous leukaemia , ii. 100 
M \ (‘louiatosis. Hence- Jont's, ii. 
318 

Myoneural junction, ii. 300 
M>oU)uic reaction, i. 410 


N.hvo-upoma, ii. 331 
Ntevus cerebriform, ii. 200 

lipomatodes, ii. 200 

- papillomatosus, ii. 200 

])il(»sus, ii. 209 

verrucewus, ii. 200 

Nail, removal of, incisions for, iii. 
532 

Nails, ringworm of, iii. 1 40 
Naja bungorus, iii. 221 
' - liava, iii. 221 

liaja, iii. 221 

triimdians, iii. 221 

Nantwich brine baths, iii. 224 
Narcotic alkaloids, administra- 
tion c»f, i. 71 
Natal sore, iii. 510 
Nauheim system, ii. 5L 

treatment, iii. 101, 224 

waters, iii. 221 

Necator americanus, ii. 128 
Noisscr-Wochsberg iihenoinenon, 
ii. 08 

Neo-arsi)hc;namino, iii. 311 
Neodiarsenol, iii. 314 
Neo-endothrix, iii. 130 
Neokharsivan, iii. 314 
Neosalvarsan, iii. 314 
Nerve impulse, ii. 305 

leprosy, ii. 185 

Nerve-cell body, ii. 365 
Nerve-flbres, centrifugal, ii. 305 
Nerves, centripetal, ii. 305 
Nesokia bengalcnsis, ii. 540 


Neurin, ii. 006 

Ncuro-Obromatosis, general, ii. 
384 

Neurone, ii. 804 

physiological, ii. 305 

Neuro-paralytic keratitis, i. 200 
Neuro-recurrences, syphilitic, iii. 
318 

Night-sweats in pulmonary t iiher- 
culosis, iii. 44, 58 
Nipples, care of, ii. 88 
Nitrogen output in urine, Uital, 
iii. 448 

Nitrous oxide, administration of, 
i. 05 

Nodular circumscribed lijiomato- 
sis, ii. 207 

— - leprosy, ii. 184 
NcMlules, subcutaneous, iii. 120 
Noise deafnetss, ii. 104 
Noises in ear, iii. 345 
Norw<*ginn rat, and |>1aguo, ii. 540 
Noteehis scutatiis, iii. 221 
Novarscnoboiizol, iii. 31 1 
Novarsonobillon, iii. 311 
Novocain, afl ministration of, i. 71 
Nuelein bases in urine, iii. 150 
Nuininular ])soriasis, iii. 1 7 
“ Nutmeg liver,” iii. .501 
Nux vomica, poisoning bj, ii. 001 


OiiTruATou hernia, ii. 34 
Occlusio pupUlas iii. 470 
Occupational nioriality, ii. SO 
Ocular nystagmus, ii. 305 
Oeri^el’s diet, ii. 307 
(Ksophageal spasm, ii. 405 
(Ksophagus, rupture* of, ii. 405 
(Ksiins, ii. 319 
Oidium albicans, iii. 277 
Oil of bitt<*r almonds, poisoning 
by, ii. 001 
Oliga^mia, Hi. 495 
Onychogryphosis, ii. 333 
OiiyclioiThexis, ii. 333 
Oiiyehoschizia, ii. 333 
Opacities, corneal, i. 295 
Ophthalmic reaction, OaljTn*lii*’s, 
iii. 101 

0])hthalmoplegic migraim*, ii. 410 
Oppeiiheim’s sign, iii. 89 
Opsonic tests, iii. 180 
0])sonmM, ii. 08 
Orbit, examination of, i. 100 
Osl<u''s spots, i. 433 
Ovarian cysts, oxaminaiion ed 
contents of, 1. 155 

rupture of, ii. 451 

dermoids, ii. 440 

extract, clTccts of, ii. 428 

insufllcioncy, i. 51 

Ovary, prolapse; of, ii. 497 
Oxalic acid in urine, iii. 414 
Oxyuris vcrmicularis, ii. 125 


Pac’Ks, ii. .53 
Palatal redlex, iii. 80 
Palmar abscesses, iii. 534 
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Palp«*bral aperture, i. 407 
Paluelism, ii. 240 
Pancresatic cysts, examinatiem of 
ooTitc*nta of, i. 1.55 

reaction in urine, iii. 448 

Papiilo-noeredic tub(*rciili(les, iii. 
372 

Paralysis, diplitiheritic, i. 300, 372 

of a(*coinmoelation, iii. 00 

Paralytic kyphosis, iii. 212 
Parangi, iii. 504 
T'aratliyroiel incdiration, ii. 425 
Pninnychial whiile»w, iii. 530. .532 
J’aroxysmal ]icurose*8, ii. 385 
Parifit’s node's, iii. 210 
I’artial reMictioii of degonoratioii, 

i. 410 

I'aste'iirization id milk, ii. 02 
IVdiculiiH eniutis, ii. 487 

— - corporis, ii. 487 

- - - pubis, ii. 18S 

— ve'stimenti, ii. 487 
J*i'l1agrr;scin, ii. 480 
Pemphigus, congiMiitnl, ii. 500 
Pt'iiicilliuni glaueuim, ii. 189 
Peptic ulcer, i. .510 
Pt'i rorutiiig ule*<T, iii. 328. 410 
J'erfen-atioii in l>ph(iid f<*v(*r, iii. 
403 

Peiicaiiliol effusion, clinic'al signs 
of. ii. 500 

Pericellular cirrlinsiK, ii. 210 
Pf‘rino))hric abscess, Ii. 510 
Pe'rine'um, rupture <d, ii. 150 
PeM'iosteal aplasia, ii. 13 1 
Peritubal hn*matf>ce*h‘, ii. 021 
Persuasion, iii. 23 
PfeilTor’s rewiciion, ii.‘07, iii. 185 
Pharynx, foreign hodii'S in, i. 

)*hciiol, poisoning by, ii. 505 
J'heiiyl-hydrazine, poisoning by, 

ii. 002 

Phlehoiomus, ii. 420 
Phlyctenular ule<-r8, i. 202 
Pliooi’sa, iii. 221 
Pho.q>hat<*H in urine, iii. 442 
Phosphorus necrosis, ii. 410 
Photopsiir, iii. 482 
Phthisis bulbi, iii. 480 
Pliysojwis africana, iii. 150 
Picric acid, ii. 002 
Pingniciila, i. 285 
Pit uglamlol, ii. 540 
I'ituitary - glaml pN'paratiems, 
cJTccts ed, ii. 427 
Pituitrin, ii. 540 
PJanorhis hoissyi, iii. 102 

centrimetralis, iii. 102 

olivacouH, iii. 102 

Plantar rellex, iii. 80 
Plasmodium falciparum, ii. 248 

malaria*, ii. 248 

vivax, ii. 248 

JMe'xifonn ncuremia, ii. 384 
Plombieres demcho, ii. 52 

waters, iii. 223 

Pluriglandular the*i-apy, ii. 428 
Pneumofficcnl peritonitis, ii. 527 
PjieiiiiidcoccuK, i. 140, ii. 502 
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PoiHoning, suBpected, conduct of 
modical i>ractitiu]iiM' 
in, ii. 604 

post-mortem examin- 
ations in, ii. 015 

Poisons, sale of, reipilations for. 
ii. .602 

Politzer’s nii^tliod, i. 400 
Polyarticular gout, iii. 120 
PolycytluRinia vora, i. 207 
Pojiliteal abscess, i. 27 
Portal cirrhosis, ii. 210 
Port -wine mark, ii. 321 
I’ostancrsthetic luieuniouia, ii. 
670 

Postcliniactoric bleeding, ii. 203 
Posterior int^erspinous diametcT 
of pelvis, ii. 500 

Postnasal H))ace, exaiiiinaijon of, 
ii. .201 

P<isloperativ<* piieuinonia, ii. .670 
Postural iiiechanisiii, ii. 27 i 
]^iiain*s aspirator, ii. 5.62 
Polassiuiii biebi'oiiiate, poisoning 
by, ii. .600 
Precipitins, ii. 00 

- — bacterial, iii. 18.6 

- seriini, ii. 60, iii. 18.6 
Preparation for operations, ii. 4 OS 
J*repat4>llHr abset^ss, i. 28 
Preri»tinal hamiorrhage, iii. 112 
Primary soi*e, characters <if, iii. 
201 

- course* of, iii. 302 

— <liagnosis of, iii. 2(i2 

treatment of, iii. 222 

Primula obconica, i. 407 
l*i*<igri*SMive myocardial degenera- 
tion, ii. 320 

ProlHj)H4‘ of ovary, ii. 407 

- -- of ut4‘rus, ii. 40,6, 100, .6<U 
J*i‘oliferate ]M>ritonitis. ii. 525 
Pronator jerk, iii. 80 
Propnnal, ii. 002 

]’i*optoMis, i. 400 
PntsUitic absciss, iii. 0 
Prostatitis, 1. .641 
Proteins, chemistry of, ii. 182 
Pseudo-bj-oad-ligaiiieiit evsts. ii. 
447 

l*seiulo-chyl<ius ascites, i. 122 
Pseudo-flatulence, i. 480 
Ps(‘iido-g1ioma, iii. 110 
Psendo-hypert rophic mvopatlix , 
ii. 326 

Pt>eudo-ln‘vu1ose in urine, iii. 1 10 
Pseudo-mucinous evsta of <ivary, 
ii. Ill 

Psilosis pigimmtosa, ii. 18S 
Puerperal Ha])mnnia, iii. 28 

- scarlet fever, iii. 152 

- - - hepticn*iiiia, iii. 20 
Pulmonary sUmcuiis, ii. 7 
Punctate psoriasis, iii. 1 7 
Pupils, inequality of, i. 400 

reaction of, to light, i. 460 

Purdy’s test for albuniin in 

urine, iii. 461 
Pns in urine, iii. 4.65 
Pya'iiiia, puerperal, iii. 27 


Quartan fever, ii. 240 
Quickening, iii. 2 


llADICULlTIH, i. 220 
Jlag-picker’s disease*, i. 01 
llainmstedt’s operation, iii. 07 
Rats, and plague, ii. .649 
Rc'ctuin, foreign bodies in, i. 402 

nervous mechanism of, iii. 

238 

Recurrent chanew, iii. 301 
Red corpuscles, enumeration of, 
i. 140 

Rcnl-light treatmtmt of smallpox, 
iii. 220 

Ro-(Hlucation of paralysed limbs, 
iii. 244 

psychothera]>eutic, iii. 24 

Regional ampsthesia, i. 71, 72 
Heichenliall waters, iii. 224 
Heinitt-ent icteric fev<M*, iii. IMI 
Renal cedema, ii. 300 

— — ]iericarditi8, ii. ,617 
Repair, essentials of, iii. 530 
Residual cicatrization, ii. 442 
Retinitis, iii. 1 10 

— — albuminuric, iii. 110 
circinata, iii. 113 

— “ diabetic, iii. Ill 
— c'xiidative, iii. 113 

- — from expo8ui*e to bright 

light, iii. Ill 
— leuktmnic, iii. 11 1 
pigmentosa, iii. 114 

- - ‘ ])roliferans, iii. 113 

— purulent., iii. Ill 

Ibli'omairimary abHCi*ss, i. 185 
R<*tjx)-uterine lueinatocele, ii, 621 
“ Return cases ” of scarlet> f<*vei*, 

iii. 150 

Revaccination, iii. 484, 486 
Rev erd ill’s skin-gi'afis, iii. .612 
*• Rheumatic fever,” iii. 1 17 

myocaiditis, ii. 323 

pericanlitis, ii. 511 
Rhinitis, hypei*troptiic, ii. 335 

sicca, iii. 132 

Rhus d(*rmatitis, i. 407 
Richter's hernia, ii. 31 
Rickettsia prowazeki, iii. 414 
Rickety kyphosis, iii. 212 

- -- scoliosis, iii. 240, 242 
Riiine's tost, i. 402 

R«jck fever, iii. 423 
Roiiccgiio waters, iii. 226 
Roseiibach’s nuKliUcation of 
(iimdin's test, iii. 454 
Rotch’s sign, ii. 600 
Rothera’s mo«ii(ication of Legal's 
test, iii. 4i4 

Koyat-les-Rains watem, iii. 225 
Rubeola sine catarrho, ii. 200 

sine exanthomate, ii. 260 

Kubiiiat waters, iii. 226 
Ruheinaiiii's ureonieter, iii. 150 
Hupioid psoriasis, iii. 17 
Russian bath, ii. 53 
Russo’s methylene-blue test, iii. 
107 
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8achb-0boroi syphilis reaction,, 
iii. 188 

Kabli’s ho^moglobinometer, i. 140 
Ht. Vitus’s dance, i. 248 
Sale of poisons, regulations for, ii. 
602 

Salicyl-Hulphonic acid test, iii. 151 
Halles d’aspiration, iii. 227 
Salpingitis, i. 546 
Salisbury’s diet, ii. 397 
Salso Maggiorc waters, iii. 224 
Salts, inorganic, chemistry of, ii. 
483 

Salvarsan, provocative injection 
of, iii. 188 

Salvarsan-natrium, iii. 314 
Sand, intestinal, ii. 125 
Harcophaga camaria, ii. 310 
Sarcoptos scabici, iii. 140 
Satiety, absence of, iii. 273 

rapid, iii. 273 

Sausages, poisoning by, ii. 607 
Scapulo-liumeral typo of atrophy^ 
ii. 325 

Scarlatina, iii. 1.60 

anginosa, iii. 153 

sine eruptionc, iii. 1 53 

Scarlet-red, iii. .642 
Schafer’s method of artificial ivs- 
piration, iii. 106 
Seheele's grtM'n, ii. 597 
Schinznach waters, iii. 225 
Scbibtz tonometer, i. 534 
Schistosoma haematobium, iii. 
158, 150 

ova of, iii. 1 50 

-- japunicum, iii. 163 

ova of, iii. 163 

mauHoni, iii. 162 

ova of, iii. 102 

Schlaiigenbad waters, iii. 223 
Schwalbach waters, iii. 226 
Screens for radium apparatus, iii. 
73 

Scifdal C4incer, ii. 87 
Scurf, iii. 172 
Scurvy, infantile, iii. 10i» 
Seborrhodc alopecia, i. 45 
Seelusio pupilho, iii. 470 
SiMlimentation method, iii. 182 
Sensory ataxy, i. 135 

paths in spinal cord, iii. 

235 

Septicaemia, puerperal, iii. 20 
Septica»mic plague, ii. 551 
Si'iitum, imsal, deflections of, ii. 
337 

spurs and en^sts of, ii. 

.338 

Sf'min, anti choleraic, ii. 78 
antidysentcTic, ii. 77 

— — antigonococcic, ii. 77 

— — antimeningococcic, ii. 77 

— antiplaguc, ii. 78 

— • — antipncumoeoccic, ii. 78 
polyvalent, ii. 77 

— - antistaphylococcic, ii. 77 

— — antistreptococcic, ii. 77 
antituberculous, ii. 78 

— - antiiyphoidal, ii. T8 
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Scrum diagnosis of paroxysmal 
htmioglobinuria, iii. 186 

dilutions, iii. 182 

in poliomyelitis, ii. 78 

in scarlet fever, ii. 78 

normal, ii. 07 

Seruin-precipitins, ii. 09 
Shadow t-<*st, iii. 92 
Sholliish, poisoning by, ii. 007 
Shiga bacillus, i. 88 f 
Sialodochitis fibrosa, iii. 121 
Sick-room, disinfection of, i. 372 
Silbersalvai'san, iii. 81.5 
Silicosis, ii. .588 
Silver nitrate, ii. .59S) 

Sinusoidal current, i. 419 
Skatol in urine, iii. 44 1 
Skin, millarv tuberculosis of, iii. 
205 

Skinner's mask, i. 70 
“ Sleeve ** screens, iii. 71 
Snellen's U*st-iy]ies, i. 471, iii. 94 
Sodium arsenite, poisoning by, ii. 
.597 

salvarsun, iii. 31 I 

Spa waters, iii. 220 
SpasmcMlic dysnienorrhtea, i. 302 
— lunir - gloss stoniaeh. iii. 
200 

Spasticity, trt*atinenl- of, iii. 244 
Spectra of blood, i. 175 
SpeniiatoKoa, diiiiciisioiis of, iii. 
170 

Spes phthisica, iii. 40 
Spider iiievi, ii. 881 
Spina bifida <iceult^, iii. 280 
Spinal anorsthesia, i. 72 

meningocele, iii. 280 

Spirillar fevtT, iii. 99 
Spiroclinda. carteri, iii. 100 

duttoni, iii. 100 

ictc>rohn'morrhagne. ii. 144 

iiovyl, iii. 100 

■ — oberineieri, iii. 100 

jiallida {see 8])iroiiema ]»olli- 

duiii) 

rocurroiitis, iii. KMi 

Spimcliietal f<»ver, iii. 99 
Spirochietosis ict-ei’olinMiiorrba- 
gica, ii. 144 

Spironeina pallidum, characters 
of, iii. 299 

identification of, iii. 

804 

-- -■ perteiiiie, iii. .505 
Splenoiiieduliary ieiikn*iiiia. ii. 
190 

Spore of Malassez, iii. 172 
Sporotrichosis, iii. 207 
Sprain-fracture, iii. 251 
Stains, blood, i. 178 

seminal, iii. 170 

Staphylococcus, i. 140 
Stegoniyia calopus, iii. 507, 571 

fasciatus, iii. 507, 571 

Sterilization of milk, ii. 91 
Sternberg's mixture, iii. .570 
Stiffnecked fever, i. 327 
Stomatitis, gaiigrcmous, iii. 278 
gonorrhoeal, iii. 277 


Stomatitis, mercurial, iii. 278 

streptococcal, iii. 277 

Strath peffer waters, iii. 225 
Stn>ptobacillus pellagras, ii. 48i) 
Streptococcus, i. 140 

erysiptdatis, 1. 4.53 

Subacute combincHl degeneration, 
i. 275 

Subcutaneous no<lules, iii. 120 
t<»t in tuberculosis, iii. 191 

— - whitlow, iii. 530, 532 
Sulicuticular whitlow, iii. 580. 582 
Suhhyaloid huuriorrhage, iii. 112 
Suhtiiax illary absciws. i. 2 1 
Suiitertian fever, ii. 2 19 
Subungual whitlow, iii. 580 
Sugar, ostinuition of, in urine, iii. 

417 

Sulfarsenol, iii. 81 1 
Sulfoxylate, iii. 815 
Sulphates in urine, iii. 418 
Hulphorial, ])oiHoiiiiig by, ii. 002 
Sun-traumatism, iii. 290 
Supciior maxillary nerve, ii. 877 
Suppurative nuMliastiuitis, ii. 272 

pericarditis, ii. 514 

Supramaniniary abscess, I. 1 85 
Surgical emphystmia, i. 421 

s<‘arlet fever, iii. 158 

Suspension colloids, i. 205 
Siitui'e of tendons, luelhods t)f, 
iii. 881 
Swabs, i. 117 
Sydenham's choiHMi, i. 218 
HyJv<!st<jr's method, iii. 105 
Synipatlietic neuroses, ii. 385 
circulatory, ii. 385 

- gostro-inti^tinni. ii. 

885 

S> uapse, ii. 800 
Hynce]>1ia1ua, ii. 801 
Syiicytioma, i. 2.50 
Hyiu'chiie, anterior, i. 298 

posterior, iii. 478, 480 

ring, iii. 479 

total })osterior, iii. 47J> 

Syphilides, iii. 805 
Syririgo-mjelocele. iii. 280 


T.xnrx, gastric crises of, iii. 27<i 
Ta<‘hypii<na, i. 890 
Tn*nia echinocoecus, ii. 88 

inediocariellata, ii. 12S 

sagiuata, ii. 128 

solium, ii. 129 

Talipes calcaneus, iii. 888 

eqiiiiio-varus, in. 881 

equiiiUH, iii. 832 

- Iiaraiytie, iii. 883 
Tapewfirm infectious, ii. 128, 
000 

Tarry stools, ii. 270 
Tenderness, distinguished from 
pain, i. 5 

Tendon-jerks, iii. 87 
Teratoma of ovary, solid, ii. 157 
Terminal pneumonia, ii. 509 
Ttisticular extract, effects of, ii. 
428 


Tost -meals, i. 510 

fractioiuil. i. 519 

Tetronal, ii. 002 
Thecal whitlow, iii. 530, 582 
Thenar ciuiiionce, abscess of, iii. 
584 

Thermic fever, iii. 290 
Thiersch's suporilcial skin grafts, 
iii. .540 

Thonia hamioeytoineter, i. 119 
Thoracopagus, ii. 801 
Thoraco]ilasty, iii. .57 
ThiHunboKis, lateral -sin us, ii. 180 

of cavernous sinus, septic, 

ii. 428 

— of central vein of ivtiiia, iii. 

112 

Tiiynius asthma, ii. 245 

extract, ii. 128 

Thyroid meilication, ii. 421 
Tiiic>a alba, iii. 189 

— albigeiia, iii. 189 

hnrlw, iii. 1 10 

circinala, iii. 1 1 1 

cruris, iii. 18ff 
imliricata, iii. 189 

- - - inl4‘i'Hecla, iii. 189 

- --- — iiinrginala. iii. 180, 141 

- nigro-circinaUi. iii. 189 
sycosis, iii. 140 
1>onsurans, iii. 18S 

- tropicalis, iii. 189 
TiiiiUHl Osh, ii. 008 

- - - foods, ii. 005, 007 

— - meat, ii. 090 
Toliiylene-diamine, ii. 002 
Tonus, physiology of, ii. 809 
Topfer's l-est, i. 517 

Tomion of pwiieh* td ovarian 
t iimoui's, ii. 4 4 if 
Toxnuiiiii, alimentary, i. 18 
Toxic idioj>athy, ii. 72, 191 
' - (inlema, ii. 899 

- pneiimijiiia, ii. 57ff 
- - - vomit ing, iii. 2(i7 

Traeiiea, foivign bodies in, i. 491 
TrneiuMit*)my, i. 871 
Traiisilliimiiiatioii, iii. 2(fl 
Traiisveixo diameter «»r pelvic 
outli't, ii. 590 

my(4ilis, afsiile, ii. 810 

Trericii gums, iii. 08 
Treponema patlifliim (see Hpiro- 
nema pallid iiiii) 

Tnltfuideau's modilleation id Fon- 
tana’s method, iii. 894 
Trichina spiralis, iii. 851» 
Trichinella spiralis, iii. 859 
Trielioceplialus dispur, ii. 120 
Trirhomonas vagime, iii. 170 
TriehophyUm aciiiriinatiim, iii. 
189, MO 

alhiseicaiiH, iii. 189 

- — hJanrIiardi, iii. 189 

— ceylomw!, iii. 189 
— crat«‘rif<irme, iii. 189 

— - ecto-ondothrix, iii. 188 

endo-ect<»thrix, iii. 139 

- en<lothrix, iii. 188, 139 

— equinum, iii. 139 
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Trichophyton fclineiun, iii. 130 

gypseum, lii. 189 

irarpnretim, iii. 139 

violacenm, iii. 139, 140 

Trichophytoeis, iii. 138 
Trichuris trichiura, ii. 120 
Tricuspid lesions, i. 434 
Trinitrotoluene, poisoning by, ii. 
002 

Trional, poisoning by, ii. 002 
Tmphrodoma, ii. 401 
Trousseau’s sign, iii. 341 
Trypanosoma casieJIanii, iii. 300, 
367 

gambiense, iii. 300, 307 

rhodcsiense, iii. 307 

vivax, iii. 307 

Trypanfwomiasis, African, iii. 300 

South American, iii. 371 

TubeiTuliti, in diogmwis, iii. 190 

in treatment, iii. .50 

TuborciiIoHis care c'onimilt.(>es, 
iii. 393 

clinical classification of, iii. 

382 

cutis orificialis, iii. 200 

d<>clining deutli-rate from, 

iii. 379 

dispensary, iii. 387 

environmental inf!uene<‘ in, 

iii. 370 

— -- experimental inoculation of, 
iii. 374 

historical notis on, iii. 374 

— - in households, iii. 382 
“■ ' incidtmee of, iii. 38f) 

— — local ofTects of, iii. 37.5 
mortality statiatics <»f, iii. 

370 

- notification and, iii. 387 

])rova1ence of, iii, 370 

prevention of, iii. 383 

— - schemes, iii. 380 

. — suitable omjiloymonts for 
subjects of, iii. 391 

suHcej)tibility to, iii. 383 

systemic clTects of, iii. 370 

verrucosa, iii. 200 

Tuberculous adenitis of sufira- 
renals, iii. 330 
Tubo-ovariau cysts, ii. 445 
Tubular diniTbcna, i. 200 
Tuning-fork tests, i. 401 
Turbinal bones, enlarg(‘ment of, 
ii. 335 

Turkisli bath, ii. 53 
Tylosis, ii. 333 
Typhoid spine, iii. 405 
Typboidin, iii. 192 
Typho-protein, iii. 192 
Tyrosin in ui'ine, iii. 455 


Uhlenuuth’s t.€8t, i. 170 
IHcerative colitis, i. 203 

dennatitis, iii. 510 

tuberculous peritonitis, ii. 

528 

Ulcers from extensive bui*U8, iii. 
420 


Ulcers, trophic, iii. 420 
Ulcus serpens, L 293 
Ulnar-nerve palsy, iii. 247 
Umbilical hernia, ii. 33 
Uncinaria amerioana, ii. 126 

duodenalis, iL 126 

TTnilubular cirrhoeis, ii. 215 
Urat'Cs in urine, iii. 454 
Urea concentration teat, ii. 340 

in urine, iii. 449 

Ureters, catheterization of, i. 313 
Urethra, foreign bodies in, ii. 
403 

Urethral dilatation, iii. 430 
Uric-acid crystals in urine, iii. 454 
Urinary cysts, examination of 
contents of, i. 155 

ii laments, iii. 455 

Urine, iiccto-acc*tic acid in, iii. 

444 

acel>cine bodies in, iii. 444 

— — acid calcium (stellar) pbns- 

j>hate crystals in, iii. 

454 

. sodium urate in, iii. 

4.54 

— albumin in, iii. 451 

- albuinoses in, iii. 4.52 
amino-acids in, iii. 449 
ammonia in, iii. 449 

- - ammonium urate in. iii. 451 
amiiionium - niagrun^ium 

(“ Iriplo”) xdiospbate crys- 
tals in, iii. 4.54 

— - - “ bacterial casts ** in, iii. 

4.5.5 

— basi>H in. alloxuric. iii. 150 

nuclein, iii. 450 

xantbiii, hi. 450 

— — Uonce-Jonos albunioso in, 

iii. 4.52 

protein in, iii. 453 

beta-ox ybutyric acid in, iii. 

445 

- bile acids in, iii. 454 

— ])igrocnt8 in, iii. 453 

calcium carbonate in, iii, 

4.55 

oxalate crystals, iii. 

454 

Bulphato in, iii. 465 

- casts in, iii. 455 
chlorides in, iii. 442 

cholcsterin in, in. 455 

- e}ux)niogeii in, iii. 452 
— colour of, iii. 441 

creatin in, iii. 450 

— cit^atinin in, iii. 460, 455 
cylindroids in, iii. 455 

— cystin in, iii. 455 
dextrine in, iii. 448 

dcxtiiwo in, iii. 445 

diacetic acid in, hi. 444 

earthy phosphates in, ih. 

454 

epithelial cdls in, iii. 455 

. — erythrocytes in, iii. 455 

estimation of sugar in, hi. 

447 

fat in, ih. 456 
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Urine, fatty-acid crystals in, iii. 
456 

ferments in, ih. 454 

filaments in, hi. 456 

fructose in, iii. 440 

glucose in, hi. 445 

glucuronic acid in, iii. 447 

luematoidin in, iii. 465 

hamiatoporphyrin in, iii. 

452 

hippuric acid in, iii. 455 

homogentistic acid, iii. 417 

— - hydrobilirubin in, iii. 452 
indican in, iii. 441 

iso-glucoronic acid in, iii. 

440 

lacftosc in, hi. 440 

loevulose in, iii. 446 

lencin in, iii. 1 55 

leucocytes in, iii. 45.'> 

magnesium phosphates in, 

hi. 4.55 

mucus in, iii. 45.'> 

nitrogen out]uit in, total, 

ih. 448 

oxalic acid in, iii. 414 

pancreatic reaction in, iii. 

448 

penf^oses in, iii. 117 

— j)has]>bat(^ in, iii. 142 
psciido-lwvulose in, iii. 140 

pus in, ih. 455 

reaction of, iii. 442 

skat>ol in, iii. 444 

— specific gravity of, iii. 411 
sulphates in, iii. 413 

— ' tyrosin in, iii. 455 

• ■ ■ uratf^ of sodium and ]>otas- 

siiim in. hi. 4.54 

urea in, ih. 449 

uric acid in, ih. 4.50, 151 

■ ui*obilin in, iii. 452 

urobilinogen in, iii. 4,52 

— urochrome in, iii. 452 
UrobiUnogen in urine, iii. 452 
Urocbi-ome in urine, iii. 452 
Uterine adonomyomata, iii. 471 

carcinoma, cervical, iii. 473 

corporeal, iii. 472 

— fibroids, calcification of, ih. 

404 

— cervical, iii. 402 

complicating preg- 
nancy and labour, hi. 
465 

— corporeal, iii. 461 

— degenerations of, iii. 

164 

— — interstitial, iii. 402 

ligamontal, hi. 402 

submucous, ih. 402 

— Hubperitoneal, iii. 461 

— treatment of, iii. 470 

polypi, fibroid, ih. 470 

malignant, iii. 478 

mucous, ih. 477 

placental, hi. 477 

sarcoma, cervical, iii. 475 

corporeal, iii. 471 

8i»uifio, iii. 3 



INDEX OF DETAILS 


Vaccination, prophylactic, ii. 73 

therapeutic, ii. 74 

Vaccine, cholera, ii. 74 

dysentery, ii. 74 

plague, ii. 74 

pneumococcus, ii. 74 

typhoid and paratyphoid, 

ii. 73 

Vaccines as colloids, i. 269 
Vagina, inversion of, from above 

downwards, ii. 490,500,501 

laceration of, ii. 100 

Vaginal hydrocele, ii. 44 
Vapour bath, ii. 53 
“ Varicose eczema," i. 411 
V^egetable irritants, i. 407 
Venous sinuses, injuries of, ii. 4 
Ventral hernia, ii. 33 
— - horns, localization of lesions 

of. iii. 234 

Vernon Ilarcouit-’s inhalcM', i. 09 
Vesicular moles, ii. 624 
V(‘stibular I'eaction losts, i. 403 
Vibrio cholene, i. 146, 242 
Vichy watius, iii. 225 
Victoria Dispensary, Edinburgh, 

iii. 388 


Vipora ammodytes, iii. 221 

aspis, iii. 221 

berus, iii. 221 

russelli, Ui. 221 

Viperines, iii. 221 
Vitali's trat for pus in urine, iii. 
455 

Vittd waters, iii. 226 
Von Noorden's diet, ii. 307 
Vulvitis, iii. 524 


Wallkkian degeneration, ii. 365 
" Washerwoman’s eczema," i. 
408. 413 

Waters {see Mineral waters) 
Water-soluble B, iii. 516 

O. iii. 518 

Waxy degeiiemtion, i. .52 
Weber’s test, i. 402 
West’s swab, i. 147 
Wet-nuising, ii. 96 
Wheal of ut4icana, iii. J.5S 
Wii'sbaden W'aU»rs. iii. 22 1 
Wiidungon waters, iii. 22(» 

Wills, capacity for making, iii. 
336 


“ Window screens," ill. 74 
Wohlfartia magnifica, ii. 319 
Wohlgemuth’s method of esti- 
mating ferments, iii. 454 
Woinian cysts, iii. 487 
Woodhall Bpa waters, iii. 224 
Working colonies, iii. 393 
Woulfo’s bottles, ii. 550 
Wnght treatment of wounds, ill. 
530 

Wrist - joint, sprains of, iii. 
2.53 


Xanthtn bases in urine, iii. 
4.50 

Xanthochromia, iii. 239 

Yursin-Uoux plague serum, ii. 
551 

ZiruiL-Ni<:Ki.sKN’s method, i. 140 
Zinc acetate ti*st for iirobiliiingen 
in urine, iii. 4:52 
Zone ]>henoinotia, ii. 68 
Zymotic diarrhoea, i. 358 
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